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The Mojonnier Compact Cooler affords the 
following advantages in cooling ice cream 
mix: 


- The mix Is cooled from 28° F. to 38° F. 
according to the composition of the mix. 
Costly circulation of brine through storage 
tanks is eliminated. 


. The cooler is fabricated entirely from 
stainless steel eliminating all possibility of 
off flavors due to copper contamination. 


- The cooler operates with 40-lb. suction 
pressure ammonia making power econo- 
mies possible as compared to using brine. 


. The equipment is fabricated from stainless 
steel stampings. The sections swivel open 
from cleaning. Hence, the equipment may 
-- cleaned thoroughly in a minimum of 
time. 


The Mojonnier Compact Cooler is made in 
capacities ranging from 1500 pounds of 
product per hour and up. The capacity 
of the equipment can be increased in the 
future by adding on more sections. 


Mojonnier Compact Coolers are in operation 
in all parts of the country. Write for in- 
stallation nearest you. 


STAINLESS STEEL MOJONNIER BROS. CO. 
COMPACT COOLER 4601 W. Ohio St. Chicago, Il. 
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OBSERVATIONS ON THE FREEZING OF MILK 
AND CREAM 


I. THE EFFECT OF FAT CONCENTRATION UPON THE DIS- 
TRIBUTION OF CONSTITUENTS IN THE FROZEN 
AND UNFROZEN PORTIONS OF PARTIALLY 
FROZEN MILK AND CREAM* 


F. BRUCE BALDWIN, Jr. anp F. J. DOAN 
Pennsylvania Agricultural Experiment Station, State College, Pa. 


FOREWORD 

In the freezing of milk and cream pure ice separates from the super- 
cooled liquids in the form of spiny crystals, which, without agitation, usually 
build up into definite structures. To separate the ice quantitatively from 
the liquids is almost a physical impossibility since the crystal structures 
enmesh, by capillarity and obstruction, considerable quantities of the liquids 
and their components. Consequently, in any separation of the unfrozen and 
frozen portions of partially frozen milk and cream, short of washing, the 
frozen portion always contains, in addition to the congealed substance 
(water), considerable portions of the liquid phase held physically. This is 
generally recognized and the terms ‘‘frozen portion’’ and ‘‘unfrozen por- 
tion’’ as used in this paper are subject to this interpretation. Furthermore, 
it is realized that milk and cream theoretically would not freeze totally until 
a temperature lower than the cryohydriec point of the ingredient having the 
lowest eryohydric point is reached. They become apparently totally frozen, 
however, when no liquid drains from the icy structure and the products are 
solid masses exhibiting no leakage even when broken up. It is in this sense 
that the term ‘‘total freezing’’ is commonly used and it is so used in this 
paper. 


It is generally known that as milk. freezes the constituents are progres- 
sively concentrated in the unfrozen or liquid portion leaving the frozen or 

Received for publication May 8, 1935. 
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congealed portion depleted. This was shown as early as 1886 by Veith (1) 
and has been substantiated numerous times since. A possible exception to 
this statement might be made relative to the milk fat. The literature ex- 
hibits contradictory findings in this respect (2, 3, 4, 5, 6, 7, 8). Some in- 
vestigators show data indicating that the fat is more concentrated in the 
unfrozen liquid ; others show it to be higher in the frozen portion; and still 
others obtained contradictory results in different trials. The consensus of 
opinion seems to be that the degree of freezing, coupled with the time re- 
quired for freezing (during which interval creaming takes place) influences 
markedly the distribution of fat between the frozen and unfrozen portions. 
Henzold (9) found that freezing with mild agitation always produced a 
higher fat and solids content in the unfrozen portion compared with freezing 
without agitation. The variations in the distribution of fat and other 
ingredients between the frozen and unfrozen portions of partially frozen 
milk and cream have never been systematically studied over the entire 
range of freezing. 

Until quite recently it has been assumed that cream freezes similarly 
to milk. However, Baldwin and Combs (10) and later Trelogan and 
Combs (11) found that cream containing 25-30 per cent of fat or over 
freezes homogeneously so far as the fat is concerned and that an analysis 
of a sample chipped from the surface of a solidly frozen block will give 
results checking in per cent of fat with the original unfrozen cream. 

The last mentioned workers (12) attribute this homogeneity to the fact 
that cream of this richness exhibits practically no evidence of fat-rising when 
aged at low temperatures. This question then arises: Does such cream 
freeze homogeneously with respect to the other ingredients as well as the fat, 
and if so, where is the transition point between homogeneous and hetero- 
geneous freezing? 

The purpose of the investigation reported here was to study systemati- 
cally the progressive freezing of milk and cream, over the entire range to 
total freezing, hoping thereby to explain some of the apparent inconsistencies 
in the literature relative to fat distribution; to determine whether cream of 
25 per cent fat content and over freezes homogeneously with respect to the 
ingredients other than fat; and, to note the possible effect of the fat phase 
on the phenomenon. 


EXPERIMENTAL 
Methods 


Skimmilk and whole milk and cream mixtures were standardized to 
contain 0 per cent, 4 per cent, 13-15 per cent and 25 per cent of fat respec- 
tively and were frozen undisturbed in 2-quart covered tin containers in still 
air at — 23 to -28° C. until they had congealed to varying degrees. Upon 
removal from the freezing chamber the unfrozen portion was immediately 
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carefully strained through a coarse cheese cloth. Any ice erystals remain- 
ing on the cloth were put with the frozen portion and the latter was thawed 
in a water bath maintained at from 40° to 45° C. until no ice remained. 
Analyses for the amount of fat, total solids, and titratable acidity, and deter- 
minations of the freezing point and the pH were then made on the frozen 
and unfrozen portions. 

Milk fat was determined by the Babcock method, total solids by the 
Mojonnier method, titratable acidity according to the methad of the 
A. O. A. C. (13), the freezing point using a Hortvet eryoscope (13), and 
the pH with a Leeds and Northrup potentiometer using the quinhydrone 
electrode. 

The degree of freezing was determined by weighing the frozen portion, 
and is stated in terms of the percentage by weight of the original. 

The results are averages of from three to twelve trials at each percentage 
frozen for which a point is recorded on the graphs. 

In order to make all of the results comparable, the analyses of the original 
samples (prior to freezing) were used as a reference and the results obtained 
for the frozen and unfrozen portions are recorded as the differences (either 
plus or minus) from the original. 

Under the conditions used, the time to freeze to 100 per cent (apparently 
solid) was approximately 12 hours. The time was reduced somewhat as the 
fat content of the samples increased. The percentage frozen was a linear 
function of the time up to about 60 per cent frozen after which freezing 
was less rapid. 


Distribution of Fat in Partially Frozen Milk 


When fluid milk containing 4 per cent of fat was partially frozen, 
analyses of the frozen and unfrozen portions made at intervals from the 
time freezing became evident until almost completely frozen, showed that 
the fat percentage of the two portions varied considerably and inversely 
over the entire range of freezing. Figure 1 shows the average results 
obtained in this study. At the start of freezing the fat percentage of the 
frozen portions was lower than the original, but after approximately 35 per 
cent of the fluid was frozen, the fat percentage was higher than the original, 
and remained higher until approximately 75 per cent was frozen when the 
difference between the frozen portion and the original became negligible, 
and remained so until the milk was entirely frozen. The fat content of the 
unfrozen portion behaved in inverse fashion up to the time about 85 per 
cent of the milk was frozen after which with further freezing the fat content 
decreased sharply. 

A study of the cross section of a frozen block of milk indicated that 
creaming of the milk occurred during freezing and suggested that the 
variable analytical results obtained were probably related to the speed of 
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freezing (particularly of the surface), the rapidity and completeness of 
creaming and the size and shape of the container. Considering the results 
obtained, it is not to be wondered at that the data in the literature show such 
wide diversity. 

In order to prove that the analytical results shown in Figure 1 are 
caused by the creaming phenomenon of the milk, two other series of samples 
were frozen in similar fashion. These samples were treated to destroy the 
creaming tendency by homogenization at 2500 pounds pressure and by heat- 
ing the milk to 80° C. for 30 minutes prior to freezing. The average results 
obtained in this study are plotted in Figure 2. When the creaming of the 
milk was prevented by either method, the fat percentage of the unfrozen 
portion increased progressively over the course of freezing, while that of the 
frozen portion decreased at first but as the solidly frozen condition ap- 
proached, the fat percentage increased to nearly that of the original unfrozen 
milk as would be expected. 

These results show that the creaming tendency of milk, frozen without 
agitation, is the factor responsible for the variable fat distribution in the 
frozen and unfrozen portions of the product. 





OBSERVATIONS ON THE FREEZING OF MILK AND CREAM 633 











Paes. S 
& Fig. Z 
2 i Fat distribution in the frozen and unfrozen 
OF”. portions of partially frozen whole milk 
a “@-0—-0-& Homogenized ; 
= -@-@- @-@-Heated 80°C - 50min 
v os” 
= « 
+10 Par. 
= Unfrozen portions ‘ ra 
3 , et fs 
= o sg" 
; © .--s 
= 0 << 
mae Oo _—-* eS 
PS) _o =oeg-—2-— me oe 
+ Frozen portions 
© —-/0 
ce 
0 20 40 60 80 


Fercentage of milk frozen 


Distribution of Total Solids in Partially Frozen Milk and Cream 


It has been shown by other investigators (10), (11), (12), and confirmed 
again by us that cream containing more than about 25 per cent of fat freezes 
practically homogeneously so far as the fat is concerned. Whether this also 
holds true for the other ingredients of such cream, however, has not been 
previously determined. 

The effect of increasing fat concentration upon the distribution of the 
total solids constituents in the unfrozen and frozen portions of partially 
frozen milk and cream was studied using skimmilk, 4 per cent milk, 13-15 per 
cent cream and 25 per cent cream. The average results obtained in several 
trials are presented in Figure 3. These demonstrate that as the fat concen- 
tration of the milk or cream increases, the tendency toward diffusion or con- 
centration of the total solids of milk into the unfrozen portion decreases. 
The cream containing 25 per cent of fat exhibited almost homogeneous dis- 
tribution of the total solids throughout the entire course of freezing. It 
would seem, therefore, that all of the constituents of cream containing more 
than 25 per cent of fat are distributed homogeneously between the frozen 
and unfrozen portions of such cream when freezing is allowed to progress 
without agitation. 


Distribution of the Soluble Constituents in Partially Frozen Milk and Cream 


It was thought desirable to investigate separately the distribution of 
soluble ingredients of milk and cream during freezing, since they would be 
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much more likely to diffuse into the unfrozen portion than any of the others. 
This was first studied by determining the freezing points of the unfrozen 
portions of the products used previously. Determinations were made at 
various degrees of freezing as before. In addition, a fifth series consisting of 
13-15 per cent homogenized cream was included in the comparison. 

The results are shown in Figure 4. Apparently the fat phase exercises a 
strong restraining action on the diffusion of soluble substances into the un- 
frozen portions of the freezing products. This is not particularly evident in 
the case of 4 per cent milk but shows clearly with the 13-15 per cent cream 
while with the 25 per cent cream diffusion is apparently prevented entirely. 
Of particular interest are the results obtained with homogenized 13-15 per 
cent cream. The creation of a stable fat emulsion and increased viscosity in 
this product reduced diffusion almost as completely as in the 25 per cent 
cream. This again emphasizes the relation of cream rising and fat globule 
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clustering to the concentration of materials in the unfrozen portions. Ho- 
mogenization of the whole milk gave results (not shown) little different from 
those obtained without homogenization, indicating that the amount of fat is 
the controlling factor and the stability of the emulsion a secondary one. 

Further supporting data showing the effect of the fat phase on the con- 
centration of soluble materials in the unfrozen portions of partially frozen 
milk and cream are given in Figure 5 and Figure 6. Figure 5 exhibits the 
pH of the unfrozen portions during the course of freezing and Figure 6 the 
titratable acidity. 

The data show conclusively that no appreciable increase in soluble sub- 
stances takes place in the unfrozen portion of cream containing as much as 
25 per cent of fat in the course of freezing. The data for richer cream are 
not included. Likewise analyses of the frozen portions of the samples are 
omitted since the results were what would be expected from a study of the 
data in Figures 4, 5 and 6. 

The slight increase in pH of the unfrozen portion of 25 per cent cream 
as freezing progress is interesting. In a paper to follow, further data show 
this occurs consistently when cream is frozen or partially churned, whereas 
when the emulsion is completely broken, the pH of the serum drops back to 
about the original figure. 
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The decrease in titratable acidity of the unfrozen portion of 25 per cent 
cream as freezing progresses is to small to be significant and is probably 
due to the occlusion of small amounts of ‘‘acid’’ substances in the butter 
particles commonly noted in cream frozen more than 40—50 per cent. 


SUMMARY AND CONCLUSIONS 


When whole milk is partially frozen in an undisturbed condition, the fat 
concentration in the frozen and unfrozen portions over the entire range of 
freezing is dependent upon the cream rising phenomenon of the milk and its 
speed relative to the speed of freezing ; also to some extent, naturally, on the 
shape and size of the container. Milk that exhibits normal creaming ability 
shows variable concentrations of fat in the frozen and unfrozen portions 
from the time freezing first becomes evident until the milk is completely 
frozen. 

When the creaming ability of the milk is destroyed (by heating or homo- 
genization ), the fat concentration of the unfrozen portion increases progres- 
sively with the degree of freezing, while that of the frozen portion is de- 
creased at first, but finally approaches the fat percentage of the original milk 
as the degree of freezing approaches 100 per cent. 

Increasing fat concentrations in milk or cream retard the diffusion or 
concentration of the milk constituents (both colloidal and soluble) into the 
unfrozen portion of the freezing products, and when the fat concentration 
reaches 25 per cent, such diffusion is practically prevented and the cream 
freezes homogeneously. The diffusion is possibly inhibited because of the 
increased viscosity with increasing fat content and also because of the more 
effective sealing of the interstices between the developing ice crystals by the 
increased amount of fat in the form of solidified globules. 

Homogenization acts similarly to increasing the fat content in restricting 
the concentration of ingredients in the unfrozen portions of freezing cream 
provided there is sufficient fat present to give an increase in viscosity. 
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VITAMIN A CONTENT OF PASTURE PLANTS 


IV. WHITE BLOSSOM SWEET CLOVER (MELILOTUS ALBA 
DESVX.), ORCHARD GRASS (DACTYLIS GLOMERATA L.) 
AND MEADOW FESCUE (FESTUCA ELATOIR L.) 
UNDER PASTURAGE CONDITIONS AND 
FED GREEN* 

ELLA WOODS, F. W. ATKESON, I. W. SLATER, C. D. ARNDT 


AND R, F. JOHNSON 
Idaho Agricultural Experiment Station 


In the three previous papers from this station the vitamin A activity 
of the following six pasture plants were reported: white clover, Kentucky 
bluegrass, timothy, red top, alfalfa, and smooth brome. The plants reported 
herein are sweet clover, orchard grass, and meadow fescue. These nine pas- 
ture plants are probably more universally used in pasture mixtures than any 
other plants. Although alfalfa is included in the list it is not used exten- 
sively as a pasture crop. Its vitamin A activity in the fresh green state is 
of interest, however, for comparison with reports on the vitamin A activity 
of alfalfa hay. 

Because of previous literature reviews, citations will be limited to those 
pertinent to this report. The orchard grass and meadow fescue studied 
were grown under irrigation at the Caldwell Substation of the Idaho Agri- 
cultural Experiment Station. In addition to second-year sweet clover under 
the same conditions, both first-year and second-year non-irrigated sweet 
clover grown at Moscow were studied. The same experimental procedure 
was used as in the second report (6). Fresh green samples of the plants 
were received at the laboratory twice a week. The samples were obtained 
under typical pasturage conditions. The period covered by the experi- 
mental feeding was later in the summer than the period represented in 
previous reports on other plants. 


RESULTS 

The average weight of the rats in all groups was 39 grams at the begin- 
ning of the depletion period and 96 grams at the end. The depletion period 
for all the rats averaged 29 days. 

The average growth response of the rats when fed each of the plants as 
a vitamin A supplement is shown in Table I and Figure 1. Results are 
presented for periods of four weeks (28 days) and the vitamin A values are 
expressed in rat units caleulated from the dose in milligrams which caused 
a gain of 12 grams in four weeks. 


* Published with the approval of the Director as Research Paper No. 138 of the 
Idaho Agricultural Experiment Station. 
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Fig. 1. Average weekly weight increases of rats, previously depleted of vitamin A, 
when fed either white blossom sweet clover, orchard grass, or meadow fescue as a supple- 
ment to a vitamin A free diet. 

Average weekly losses ini weight of negative control rats were computed each week by 
averaging the weight of all living rats as long as 50 per cent of the original group survived. 
The line was terminated by extending it directly from the last. week showing 50 per cent 
survival to a point indicating the average survival days and average weight at death for 


the entire group. The broken line indicates that one or more deaths occurred during the 
week, 
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Based on the growth response obtained with other plants at various levels, 
each pasture plant in this report was fed at a level of 60 milligrams per week. 
The animals (10 rats) receiving second-year sweet clover made an average 
total gain in four weeks of 29 + 2 grams, which would indicate that this 
plant contained 242 + 19 rats units of vitamin A activity per gram. Eleven 
rats fed first-year sweet clover made an average gain of 60 + 4 grams, indi- 
eating at least 500 + 30 rat units of vitamin A activity. The Pharmacopoeia 
of the United States (3), however, prescribes that, in establishing the vita- 
min A potency of cod liver oil, data shall be considered valid when two- 
thirds of the animals in a group have made individual gains in four weeks 
of 12 grams or more and not in excess of 60 grams. Since 5 of the 11 rats 
fed first-year sweet clover gained more than 60 grams and none less than 37 
grams, it would seem that definite evaluation of the vitamin A activity of 
this plant can not be made without additional feeding tests at lower levels. 
Comparison of pasture plants on the same feeding level has some advantage 
in attempting to establish their relative rank in vitamin A activity, and the 
results are presented for the first-year sweet clover group with due regard 
for their limitations. 

Seven rats that received orchard grass as a vitamin A supplement in 
1932 made an average total gain of 33 grams, while seven rats receiving the 
same grass in 1934 averaged 32 grams gain. The weighted average of the 
14 rats in these two groups showed an average total gain of 32 + 2 grams, 
indicating that orchard grass contained 275 + 13 rat units of vitamin A 
activity per gram. 

Meadow fescue was also bio-assayed for vitamin A activity during two 
different years, 1932 and 1934. In 1932 eight rats averaged 34 grams in 
total gain and in 1934 four rats averaged 26 grams. The weighted average 
of the 12 rats was 30 + 2 grams of total gain in four weeks. This would 
indicate that the meadow fescue contained 250 + 13 rat units of vitamin A 
activity. 

The coefficient of variation in the group fed second-year sweet clover was 
36 per cent, for the group fed first-year sweet clover 28 per cent, for the 
orchard grass group 25 per cent, and for the meadow fescue group 27 per 
cent. The variation in each group compares favorably with what may be 
expected as reported by Sherman and Burtis (4). Statistical analysis of 
the results showed that a true difference existed between first-year sweet 
clover and the other three pastures, the difference being from 11 to 15 times 
the probable error of the difference. The differences among the vitamin A 
values of orchard grass (275 rat units), meadow fescue (258), and second- 
year sweet clover (242), however, were not statistically significant. 

In order to be able to compare the results with data reported on the basis 
of 24 grams gain in 8 weeks as a standard unit of growth, the average total 
gains for each group of rats for 8 weeks are given. Since rats which die 
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during the feeding period are often included in the average for a group, 
such rats were also included in summarizing the data, herein reported, on an 
8 weeks’ basis. 

When the rats were fed 60 milligrams of second-year sweet clover, the 
total gain in 8 weeks averaged 33 + 3 grams per rat, indicating the content 
of vitamin A activity to be 138 + 14 rat units per gram. Rats fed the same 
amount of first-year sweet clover averaged 99 + 6 grams in total gain, indi- 
eating that this pasture plant contained 413 + 27 rat units of vitamin A 
activity per gram. 

Orchard grass fed on the same level resulted in an average total gain of 
29 + 3 grams perrat. This would indicate that the orchard grass contained 
121 + 13 rat units of vitamin A activity per gram. Meadow fescue fed in 
like quantities caused an average gain of 23 + 5 grams per rat,.or 96 + 21 
rat units of vitamin A activity per gram for this grass. 

The rats used as negative controls all showed typical symptoms of vitamin 
A deficiency at death. Of the 14 rats, 10 had infected sinuses, 10 had in- 
fected inner ears, 9 had infection at the base of the tongue, 5 had hemor- 
rhagie intestines, and 5 had infected lymph glands. The negative controls 
survived an average of 19 days and lost an average of 19 grams in weight. 

DISCUSSION 

It is interesting to note that first-year sweet clover contained at least 
twice as much vitamin A activity as second-year sweet clover. This may be 
accounted for by the fact that first-year sweet clover is much finer stemmed 
and usually has a larger percentage of leaves than second-year sweet clover. 
Hauge (1) has reported that in alfalfa hay the vitamin A activity is pri- 
marily in the leaves. 

In comparison with other pasture plants previously studied (5, 6, 7) the 
plants herein reported would have the following rank in rat units of vitamin 
A activity per gram : 


First-year sweet clover 500 + 30 
Smooth brome grass 396 + 27 
Red top ............ . 308 + 10 
Orchard grass . 275 + 13 
Alfalfa . 269+ 17 
Meadow fescue 250 + 13 
Second-year sweet clover 242 + 19 
White clover 242 + 19 
Timothy .. 220 + 13 
Kentucky bluegrass 175 + 11 


In each of the four papers of the series statistically significant differences 
were found among the grasses studied. For example, red top was statis- 
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tically superior to timothy in paper II and smooth brome was superior to 
alfalfa in paper III. By chance, rather widely varying plants were paired 
for study in the different feeding tests. When the results from all the 
pasture plants were analyzed statistically, however, different deductions 
were made. 

Considering the pasture plants in the order listed above the difference 
between any one plant and the one ranking next above or below it was of 
little, if any, statistical significance. In fact, orchard grass, alfalfa, meadow 
fescue, second-year sweet clover, and white clover had no significant dif- 
ferences from each other. Selected plants, however, do have significant dif- 
ferences. For example, the difference between red top and timothy is eight 
times the probable error of the difference. 

These facts would indicate that the relative ranking of the plants is justi- 
fied but that the difference between any adjoining plants as ranked in the list 
is not particularly significant. 

Since the plants studied are among the most universally used pasture 
plants it would appear that pasture is an extremely potent source of vitamin 
A activity. 

A cow can easily consume 100 pounds of pasture grass daily. If the 
pasture had a vitamin A value of 200 rat units per gram the total intake of 
vitamin A activity would be more than nine million rat units. 

Moore (2) has shown that the cow’s daily output of carotene and vitamin 
A in the milk fat is very small compared with the carotene intake, never 
exceeding that of normal summer butter regardless of the amount in the 
feeds consumed. Considering the large quantity of pasture consumed daily 
by the dairy cow, and the fact that all the pasture plants have high vitamin 
A values, it would seem that dairymen might use mixtures of any of the 
pasture plants adaptable to their particular climatic and soil conditions 
without the vitamin A activity of the pasture being a limiting factor. 


CONCLUSIONS 


Biological assay of second-year white blossom sweet clover (Melilotus 
alba Desvx.) indicated that it contained 242 + 19 rat units of vitamin A 
activity per gram when sampled under pasturage conditions and fed in the 
fresh green state. First-year white blossom sweet clover contained 500 + 30 
units per gram. Under similar conditions orchard grass (Dactylis glomerata 
L.) contained 275 + 13 units, and meadow fescue (Festuca elatior L.) 
250 + 13. 

The relative rank of these pasture plants compared with others previously 
reported is as follows: First-year sweet clover, 500 + 30 rat units per gram; 
smooth brome, 396 + 27; red top, 308+ 10; orchard grass, 275 + 13; 
alfalfa, 269 + 17; meadow fescue, 250 + 13; second-year sweet clover and 
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white clover, 242+ 19; timothy, 220+ 13; and Kentucky bluegrass, 
175 + 11. 

Although the differences among the higher ranking plants and the lower 
ranking ones were statistically significant, little, if any, significant difference 
existed between any one plant and the plant listed next above or below it. 

The pasture plants studied are among the most common plants used in 
pasture mixtures. The fact that they were all found to have high vitamin A 
values would seem to justify the conclusion that pasture is a potent source of 
vitamin A activity. 

Considering the large quantity of pasture consumed daily by the dairy 
cow, and the fact that all the pasture plants have high vitamin A values, it 
would seem that dairymen might use mixtures of any of the pasture plants 
adaptable to their particular climatic and soil conditions without the vitamin 
A activity of the pasture being a limiting factor. 
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BACTERIOLOGICAL METHODS FOR THE ANALYSIS OF DAIRY 
PRODUCTS 
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Subcommittee on Bacteriological Methods for Analysis of Condensed and Evaporated Milk 


H. MACY, CHAIRMAN 
Committee on Bacteriological Methods for the Analysis of Milk and Dairy Products 


FOREWORD 


“*In 1927, the Committee on Bacteriological Methods of the American 
Dairy Science Association began a series of reports dealing with the various 
laboratory procedures suitable for the bacteriological analysis of dairy 
products. This committee has functioned through the agency of subcom- 
mittees, composed of those who are especially interested in certain phases of 
the dairy industry.”’ 

‘*The objective of these committees has been to make available in con- 
densed form various methods for the analysis of dairy products. The views 
expressed in these reports are those of Committees appointed by the Amer- 
ican Dairy Science Association. As such they are printed for the criticism 
of other members of the Association and other interested persons.’’* 


THE BACTERIOLOGICAL EXAMINATION OF EVAPORATED MILK 
(Sterilized) 

Evaporated milk, as found upon the market, is primarily confined to cans 
in which the product has been subjected to sterilization by heat. The usual 
bacterial content of such milk is relatively low and for that reason the bac- 
teriological study is somewhat different than the study of some of the related 
products. 

METHODS OF SAMPLING 


It is extremely important in the sampling of this product, especially if it 
is taken from the original can, that no contamination occur during handling 
and that the sample container be sterile. All the utensils that are used or 
in any way come in contact with the product must be sterile, and the room 
in which the work is carried out should be as free as possible from atmos- 
pherie contamination. This is necessary because of the almost sterile con- 
dition of the normal product when in the container. 

_ A very suitable method of handling canned milk previous to sampling is 
to shake the can and its contents thoroughly, clean the outside of the can, 
wipe dry with a clean towel and flame the surface to be punctured. In cases 
where it is desirable to seal the can after removing the sample, the surface 
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ean be tinned with soldering iron before being punctured. This procedure 
will materially aid in the sealing process. The can-opening appliance should 
be sterilized in the flame before using. The opening should be only large 
enough to permit the insertion of a pipette (usually 1 ml.) for the removal 
of a suitable quantity of the contents, and this should be done as rapidly as 
possible to eliminate possible contamination from the air. The opening may 
be protected by covering the entire can with a sterile petri plate half. 

If further work is to be carried out with the sample, the contents of the 
container may be transferred to a glass-stoppered sterile bottle and stored 
at refrigeration temperatures. The glassware, sampling tubes, ete., should 
be sterilized in accordance with ‘‘Standard Methods of Milk Analysis.’’ If 
samples are collected in the plant, great care should be taken to see that the 
product is not in any way contaminated by the movement of the valves on 
the receptacle from which the sample is drawn. A slight movement of such 
a valve will often dislodge large numbers of organisms which will be washed 
out by the product, giving erroneous results. This can be overcome by 
sampling directly from the large container with some suitable sampling 
device or if it is absolutely necessary to obtain the sampling through the out- 
let, it should only be taken after the product has flowed continuously for 
some few minutes. Either of these methods will help to eliminate inaccurate 
samples. 

If it is necessary to prepare a composite sample it may be secured by com- 
bining the various batches, collecting samples as outlined in a container of 
such a size that it will permit thorough mixing of the product at the time 
of the analysis. 

If the sample of evaporated milk completely fills the container in which 
it is received, the entire contents should be transferred to another clean, dry, 
sterile container of ample size to permit proper mixing by shaking. The 
necessity of uniformity in the sample should be understood by all persons 
interested in bacteriological work, but the detailed manipulations may be 
left to the discretion of the individual. It is important during the handling 
of the products that all possible contamination from a dusty atmosphere or 
unsterile utensils be prevented.. The same general precautions as are ap- 
plied to the preparation of any sample for bacteriological analysis apply to 
to the product. 


SUGGESTED METHODS OF EXAMINATIONS 
(a) Standard Agar Plate Method 


The standard agar plate method (1) of the American Public Health Asso- 
ciation, as used for fluid milk, may be used for the examination of evaporated 
milk. 





ANALYSIS OF DAIRY PRODUCTS 649 


Media: 

Standard nutrient agar prepared according to ‘‘Standard Methods of 
Milk Analysis’’ (1) may be used. 

For special research and investigational work and also routine work in- 
volving a study of the possible sterility of the product, it is suggested that 
beef infusion agar be used. For directions for preparation see Methods 
for the Microbiological Analysis of Butter (2). 


Preparing Dilutions: 


It is believed desirable to follow as closely as practical, methods already 
recognized as standard procedures. For that reason the method of bringing 
the volume or weight up to 100, as used in the Standard Methods of Milk 
Analysis of the American Public Health Association (1), is preferred to the 
method of adding the material to be tested to 10 ml. or grams as the case 
may be. It is recommended that for normal evaporated milk the volumetric 
method be used, transferring 1 ml. or 10 ml. of the product to the 99 ml. or 
90 ml. water blanks, respectively. Samples that are abnormal physically, 
such as ‘‘curdled’’ or ‘‘lumpy,’’ are best brought to dilution by the gravi- 
metric method. 

For direct plating of a low-count milk, one ml. or gram of the sample is 
placed directly in the petri plate. For a one to ten dilution, it is preferred 
to measure 10 ml. or weigh 10 grams of the evaporated milk directly into the 
dilution bottle containing 90 ml. of sterile distilled water. If higher dilu- 
tions are desired, they may be prepared from the one to ten dilution or one 
ml. or gram of the product may be used in 99 ml. of water to obtain a 1: 100 
dilution. The practice of adding the product to water blanks instead of the 
reverse is suggested because of danger of contamination in transferring a 
large volume of water ; this is important with a low-count or sterile product. 
Plating should be completed within 15 or 20 minutes after the first dilution 
in order to prevent growth or death in the dilution bottle which would affect 
the final results. 

In the case of coagulated samples, the use of N/10 LiOH (4) as the 
diluent in order to aid in getting the product into better solution is advised. 
In the case of such samples, the diluted product should be kept thoroughly 
agitated just prior to withdrawal of the sample with the pipette in order that 
a uniform sample of the solution may be transferred to the petri plate. This 
condition is most likely to occur in the study of abnormal samples of evapo- 
rated milk. 


‘Preparing Plates: 


The pouring of the plates should follow the suggestions outlined in the 
latest edition of the Standard Methods of Milk Analysis (1). With normal 
evaporated milk, direct plating of the product (1 ml. per plate) will yield 
either no colonies, or at best, very few. Hence the usual selection of dilu- 
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tions to yield from 30 to 300 colonies is not possible. However, at least two 
dilutions should be plated in every case, with duplicate plates for each 
dilution. 


Incubation: 


For standard results with standard nutrient agar, use an incubation 
period of 2 days at 37° C. as recommended in Standard Methods of Milk 
Analysis (1). Other incubation periods and temperatures may be used for 
special purposes, such as 5 days at 25° C., 3 days at 30° C., or 2 days at 55° C. 
The latter temperature is recommended for estimating the number of ther- 
mophilie bacteria which may be present. 


Counting of Plates: 


In the case of those samples which are abnormal and contain material 
which fails to go into suspension readily, extreme caution should be exer- 
cised in counting the incubated plates in order to differentiate between bac- 
terial colonies and masses of the constituents of the samples. Devices for 
counting the plates with the aid of artificial illumination and low magnifica- 
tion are strongly recommended. Doubtful objects should be examined with 
higher magnification to determine whether or not they are colonies. 


(b) Test for Sterility 

For the purpose of determining whether or not the product in the cans 
is sterile, it is reeommended that sample cans be held at 37° C. for one week. 
At the expiration of the period the cans should be plated as described above. 
Cans in which an abnormal physical condition of the milk has developed may 
have large numbers of organisms present and should be plated in high dilu- 
tions. Cans which show the milk in normal condition and which yield no 
colonies on any of the plates, including 1 ml. direct, may be assumed to be, 
for all practical purposes, sterile. 


(c) Direct Microscopic Count (Breed Method) 

The direct microscopic count (1), as applied to milk, would normally be 
of little value for evaporated milk because of the low bacterial content of 
the product, however, in the study of cases of spoilage the method is of value. 
If it is used for this purpose, it should be carried out according to directions 
given by Fay (3) for ice cream. 


(d) Anaerobic Agar Plate Method 


In the bacteriological study of evaporated milk it is often desirable to 
obtain information regarding the numbers of anaerobic organisms present 
in the sample. If this is desired, the same procedure as outlined under 
‘*Standard Agar Plate Method’’ may be carried out, except for the addition 
of 1 per cent of dextrose to the standard nutrient agar. The methods of 
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incubation must necessarily be carried out as described in text books dealing 
with the study of anaerobic bacteria. This method will be of special value 
in the study of abnormal products and may find a place in certain routine 
work. 

(e) Examination for Thermophilic Bacteria 


For the determination of the presence of thermophilic organisms plates 
may be prepared from standard nutrient agar. For investigation or re- 
search purposes, it is recommended that the following materials be added to 
each 1,000 ml. of standard agar. 


Bacto Tryptophane Broth. ..... 2.5 grams 

Bacto Yeast Extract 1.0 gram 

Dextrose 1.0 gram 
Reaction pH 7.0 + 0.2 


The plates should be incubated for 48 hours at 55° C. At least 15 ml. 
of medium should be used in each plate to prevent excessive drying during 
the incubation. Water should be placed in the incubator in order to reduce 
the drying of the plates to a minimum. 


(f) Examination for Spore-Forming Bacteria 


The sample of the product should be placed in a sterile container, heated 
in a water bath to 80° C. and held for 10 minutes; after cooling, the product 
should be plated by the standard plate method direct from the sample. Such 
plates should be incubated 3 days at 37° C. to allow development of such 
types as B. coagulans. 


(g) Medium for Special Purposes 


The medium outlined in the standard procedure of the American Public 
Health Association (1) may not be conducive to the growth of all organisms 
in average milk. If a special medium is desired, the following is suggested : 


Bacto Tryptophane Broth 2.5 grams 
Bacto Peptone ................. 2.0 grams 
Bacto Yeast Extract ..... ‘ 1.0 gram 
SELES OCT See ew , 5.0 grams 
p EE REE ONO . 15.0 grams 
Water oe 1000 ml. 
Reaction ....... ; pH 6.8 


Incubation with this medium may be 3 days at 30° C. or any other time 
or temperature in accordance with the results desired. 
METHOD OF REPORTING COUNTS 


Results on normal evaporated milk should be reported per milliliter of 
the product. When the condition of the milk necessitates weighing, results 
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should be reported per gram. In order to have uniformity in reporting, the 
medium used and the time and temperature of incubation should always be 
given in direct conjunction with the numerical results obtained. It is de- 
sirable that this procedure be followed when the standard medium and ineu- 
bation are used as well as in those cases wherein special media and variable 
incubation conditions are employed. 


THE BACTERIOLOGICAL EXAMINATION OF CONDENSED MILK 
(Incompletely Sterilized) 

Under this heading will be included those products that may or may not 
contain added sugar but which have not been sterilized in the container. 
The most common of these products is the sweetened condensed milk in 
hermetically sealed cans. However, much routine bacteriological work is 
carried out in the examination of sweetened or unsweetened products in bulk 
containers, such as ten-gallon cans and barrels. 


METHOD OF SAMPLING 


The same procedure as outlined for evaporated milk may be carried out 
in sampling products enclosed in hermetically sealed cans. A difference 
will be found, however, in the type of product. The sweetened condensed 
milk may be found to be extremely thick and viscous. In such cases it may 
be advisable to place the can of product in a warm water bath at a tem- 
perature not over 37.5° C. for a short time so that the product will become 
less viscous. In some cases where the separation of sugar has been unusually 
heavy, it may be necessary to transfer the entire contents of the container to 
another sterile receptacle to insure a proper mixing. When samples are to 
be taken from barrels the same precautions should be exercised as outlined 
above except that it will be impossible to mix the contents. The danger of 
contaminating the sample when being drawn from the storage tanks should 
not be overlooked as the movement of valves or pipe joints may dislodge 
large numbers of organisms which will contaminate the sample and give 
inaccurate results. If samples must be taken from large masses of the 
product, they may be obtained by the use of sterile tubes, dippers, or other 
suitable equipment. Care should be taken that the sample is obtained below 
the surface which has been exposed to the atmosphere. 

If samples are to be taken from barrels they may be obtained either by 
drawing the sample from the bottom of the barrel or, when taken after the 
head of the barrel is completely removed, they should be obtained below the 
surface by some suitable sampling apparatus. 

Where it is necessary that composite samples be taken, the final sample 
should be in a container sufficiently large to allow mixing. Very satisfac- 
tory containers for this purpose are glass-stoppered bottles of suitable size. 
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PREPARING THE SAMPLE FOR EXAMINATION 


If the sample of condensed milk completely fills the container in which 
it is collected or received, the entire contents should be transferred to another 
clean, dry, sterile container. The detailed manipulations of the process are 
left to the diseretion of the individual. The same general precautions that 
are applied to any sample for bacteriological analysis should be applied to 
this product. 


SUGGESTED METHODS OF EXAMINATION 
(a) Standard Agar Plate Method 


The standard agar plate method (1) as used for fluid milk may be used 
for determining the numbers of organisms in condensed milk. 


Media: 


Standard nutrient agar prepared according to ‘‘Standard Methods of 
Milk Analysis’’ (1) may be used. 

For special research and investigational work and also routine work in 
which maximum counts are desired, it is suggested that beef infusion agar 
be used. For directions for preparation see Methods for the Microbiological 
Analysis of Butter (2). The addition of one per cent of sucrose may be 
desirable in some types of work. 


Preparing Dilutions: 

For plain condensed (unsweetened) milks it is recommended that the 
volumetric method be used for the preparation of dilutions. The thicker, 
sweetened products must be weighed. For the 1:10 dilution, measure 10 
ml. or weigh 10 grams of the condensed milk into a dilution bottle. In some 
instances it may be more convenient to prepare the 1:10 dilution by using 
45 ml. of water and 5 ml. or 5 grams of condensed milk. If a1: 100 dilution 
is desired, this may be prepared from the 1:10 dilution, or one ml. or one 
gram of condensed milk may be diluted with 99 ml. of distilled water. The 
dilutions may be conveniently prepared by weighing the condensed milk 
directly into a bottle before adding the dilution water, or if desired, the milk 
may be weighed into the bottle containing the dilution water. The plating 
should be completed within 15 to 20 minutes after the addition of water in 
order to prevent growth or death in the dilution bottle which would affect 
the final results. 

In the case of abnormally thickened milk, it is often desirable to use ster- 
ile pieces of broken glass or glass beads in the dilution bottle to assist in the 
mixing of the sample in the dilution water. In such products the use of 
N/10 LiOH (4) as the diluent may aid in dissolving the coagulated material. 


Preparing Plates: (see page 649) 
Incubation: (see page 650) 


Counting of Plates: (see page 650) 
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(b) Microscopic Colony Count (Frost Method) 

In laboratories already equipped and experienced in counting bacteria 
in milk by this method, it would seem that this method could be readily used 
in the routine control of condensed milk. Directions as outlined in the 
Standard Methods of Milk Analysis (1) may be followed. 

The original sample should be diluted as suggested in the methods for the 
agar plate count. Incubation should be for 12 to 16 hours at 37° C. 


(c) Direct Microscopic Count (Breed Method) 

The direct microscopic count (1). as applied to milk, may be of value in 
the study of condensed milks, especially in unsweetened condensed milks. 
Where this method is used it should be kept in mind that it cannot be relied 
upon as an adequate procedure for the determination of bacterial count, but 
it may be used to give valuable information regarding the product. Where 
this method is used it should be carried out according to the directions given 
in the Standard Methods of Milk Analysis (1) or as outlined by Fay (3) for 
ice cream. It may be of supplementary value in conjunction with certain 
procedures listed herein. 


(d) Examination for Hemolytic Streptococci 


The examination of certain types of condensed milk for hemolytic strep- 
tocoeei may be of value, especially for milk made without the usual hot-well 
treatment. For this examination, standard nutrient agar to which has been 
added 0.5 per cent sodium chloride and 2 to 5 per cent defibrinated blood is 
suggested for plating. The blood should be added aseptically after the agar 
is melted and cooled prior to pouring the plates. The plates should be inecu- 
bated for 2 days at 37° C. Examination should be made at the end of 24 
and 48 hours. 

Suspicious hemolytic colonies should be examined by Gram staining to 
determine the presence of streptococci. Before definite conclusions can be 
drawn, reference should be made to standard text-books on bacteriology deal- 
ing with the recognition and differentiation of hemolytic streptococci. 

If conditions permit its use, veal infusion medium will give somewhat bet- 
ter results than the standard nutrient agar for the growth of the hemolytic 
streptococci. This medium is prepared as follows: 

Ground lean veal 500 grams. 

Distilled water 1000 ml. 
Infuse overnight in a cold room. Strain through cheese cloth by pressing. 
Make up to the original volume. Bring to boiling with frequent stirring 
and boil until the infusion is clear and the coagulum brown. Strain through 
cheese cloth and filter through paper. Adjust reaction to pH 6.8 to 7.0. 
Add 0.5 per cent Difco peptone and 0.5 per cent sodium chloride. The broth 
should then be heated in the autoclave for 15 minutes at 20 pounds pressure. 
This is a higher pressure than that used for the final sterilization and is 
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employed to avoid precipitates in the finished product. Egg may be added 
previous to autoclaving if a glass-clear medium is desired. Before the final 
sterilization, 1.5 per cent agar is added and the medium distributed in flasks. 
Filter and sterilize at 15 pounds pressure for 15 minutes. Defibrinated 
blood (rabbit, horse, sheep, ete.) may be added aseptically just prior to plat- 
ing and after the agar has been melted and cooled to 50° C. 


(e) Examination for Thermophilic Bacteria (see page 651) 


(f) Examination for Bacteria Causing Thickening 

For the determination of the presence of bacteria capable of causing 
thickening in sweetened condensed milk, the following procedure may be fol- 
lowed : The sample of sweetened condensed milk in question should be diluted 
with sterile water in a glass-stoppered bottle so that the concentration of 
sucrose in water in the sample will be approximately 40 per cent. For ordi- 
nary purposes approximately 90 grams of milk and 10 grams of water will 
be sufficient. After the sample has been thoroughly mixed by shaking it 
should be incubated at 30° C. for a period of one month. If organisms capa- 
ble of causing bacterial thickening are present the diluted milk will become 
thick and the titratable acidity materially increased. Cultures of the thick- 
ening organisms can readily be obtained by plating on nutrient agar and 
incubating for 2 days at 37° C. 


(g) Examination for Gas-Forming Organisms 
For the determination of gas-forming organisms the inoculation of one 
ml. of the milk into deep agar of the composition indicated on page 651. <A 
layer of sterile agar may also be placed on top of the hardened inoculated 
agar and the tube incubated at 37° C. for 48 hours. 


Tests for Yeasts Capable of Causing ‘‘Swells’’ 

Sucrose-fermenting yeasts capable of growth and gas production in high 
concentrations of sucrose are always a potential source of trouble in the 
manufacture of sweetened condensed milk. As a routine check for the detec- 
tion of possible contamination with these types, it is reeommended that sam- 
ple cans be incubated at 37° C. for extended periods. If ‘‘swells’’ develop 
the milk should be plated on standard nutrient agar (1) (or beef infusion 
agar) to which 30 per cent sucrose has been added before sterilization. 

As a further check on the condition of sweetened condensed milk imme- 
diately after manufacture, it is suggested that enrichment in 30 per cent 
sucrose bouillon can be used, noting the presence or absence of gas produc- 
tion after incubation for 2 days at 37° C., followed by plating on the sucrose 
agar. The presence of yeasts capable of fermenting this concentration of 
sucrose with gas production is the signal for a careful study of sources of 
contamination in the plant, which must include taking samples at various 
stages in the manufacture and their subjection to the same test. Whether 
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or not the types isolated are capable of causing ‘‘swells’’ must be determined 
by direct inoculation into cans of fresh product. 

The direct microscopic count on both the fresh product and that which 
has been incubated for enrichment purposes may be useful in the examina- 
tion for yeasts. This would of necessity be supplemented by cultural meth- 
ods to determine the types of yeasts present. 


(h) Examination for Yeasts and Molds 
The determination of yeast and mold counts in condensed milk, while not 
a common practice, can be used quite satisfactorily and should give valuable 
information. No doubt a more complete study of yeasts and mold content 
of condensed milk would give much information regarding the sanitary con- 
ditions under which the product was produced. For details of the determi- 
nation see Methods for the Microbiological Analysis of Butter (2). 


(*) Medium for Special Purposes (see page 651) 


METHOD OF REPORTING COUNTS 


The results should normally be reported per milliliter or gram of prod- 
uct. One variation from standard methods will no doubt have to be included 
in the study of condensed milk inasmuch as many of the plates will show less 
than 30 colonies. In this case it is reeommended that the actual number of 
colonies be used as an indication of the count. 

In the interests of uniformity of practice and interpretation of data from 
various sources, the medium used and the time and temperature of ineuba- 
tion should always be reported in direct conjunction with the numerical 
results obtained. It is desirable that this procedure be followed when the 
standard medium and incubation are used as well as in those cases wherein 
special media and variable incubation conditions are used. 


CONCLUSION 


The views expressed in this report are those of a committee appointed by 
the American Dairy Science Association. As such they are submitted for 
the general criticism of members of the American Dairy Science Association 
and other interested parties. 
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AN UNNOTED HEMOLYTIC STREPTOCOCCUS ASSOCIATED 
WITH MILK PRODUCTS 


JAMES M. SHERMAN anp HELEN UPTON WING 
Cornell University, Ithaca, New York 


Dick and Dick (5) have reported the presence in small numbers of beta 
hemolytic streptococci in some of the samples of commercial infant food 
preparations, made from milk, which they have examined. While these 
workers made no such statement, it was at first inferred by some that these 
streptococci might have been the cause of an outbreak of gastro-intestinal 
trouble in a home for children, but this view was not supported by later work 
(Dick, Dick and Williams, 6). That hemolytic streptococci are not gen- 
erally present in significant numbers in dried milks and infant foods con- 
taining milk powder is indicated by the surveys of Hucker and Hucker (7) 
and Supplee and Bixby (12), in which a variety of such products was 
examined. 

Through the cooperation of a manufacturer we obtained a few samples 
of powdered milk and ‘‘ protein milk’’ which contained beta hemolytic strep- 
tococci, one of these samples coming from the same factory batch which was 
examined by the Dicks. The presence of hemolytic streptococci in these 
products is somewhat surprising, since in their manufacture the milk is first 
pasteurized and then subjected to the drying process at relatively high 
temperatures. 

On detailed study these organisms were found to possess characteristics 
which would appear to justify the conclusion that they represent a type of 
streptococcus not heretofore described. Forty cultures were studied, but 
since they were all isolated from the products of one factory it is likely that 
they represent closely related strains of one type. 


GENERAL CHARACTERISTICS 

The morphological, cultural, and staining properties of this organism are 
those characteristic of the streptococci and need not be detailed here. Oc- 
currence of the cells in pairs and in short and long chains is somewhat vari- 
able on different media and varying conditions of growth, as is true of the 
streptococci in general. 

Action on blood 

Active hemolysis of the beta type is produced on horse, human, and rab- 
bit bloods. After five years’ culture in laboratory media without blood, it 
was still hemolytic. 

Action on litmus milk 

Milk is acidulated and curdled. Litmus in milk is not reduced prior to 
eurdling ; slow and incomplete reduction takes place after curdling. 
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Action on gelatin and casein 

It does not liquefy gelatin, nor is there any visible digestion of casein in 
milk. 

Temperature limits of growth 

Growth takes place at 10° C. and at 45° C. The maximum temperature 
for growth is about 50° C. These facts are important, since none of the 
pathogenic types of hemolytic streptococci, so far as present information 
goes, is able to grow at 10° C. (Sherman and Albus, 10; Ayers and Mudge, 
2). While the maximum growth temperatures of pathogenic streptococci 
have not been thoroughly studied, none of them has been reported able to 
grow at 45° C. This was shown by Sherman and Albus (10) for the types 
obtained from bovine udders, and by Orla-Jensen (9) with a number of 
pathogenic streptococci from animal and human sources. 

Studies of the temperature growth limits of pathogenic streptococci have 
been sadly neglected. However, repeated tests in this laboratory with a rela- 
tively few authentic strains of Streptococcus pyogenes, Streptococcus epi- 
demicus, and Streptococcus scarlatinae have shown that they do not grow at 
10° C. nor at 45° C. 

In this connection it should be mentioned that the fecal hemolytic Strep- 
tococcus zymogenes has been rarely found associated with infections, but is 
searcely to be considered a pathogenic species in the usual sense. It grows 
at 10° C. and at 45° C., and in other characteristics is closely related to the 
feealis-liquefaciens groups of streptococci. 


Thermal death rates 

All of the eultures survived a temperature of 62.8° C. (145° F.) for 
thirty minutes in skimmed milk, while a majority of them withstood thirty 
minutes at 65.6° C. (150° F.). Sinee all of the human pathogenic strepto- 
eocci, as well as those from bovine udders, thus far studied, are killed by 
exposure to 60° C. (140° F.) for thirty minutes (Ayers, Johnson and Davis, 
1, and other investigators), the high thermal resistance of the organism here 
described is significant. 


Limiting hydrogen-ion concentration 
In glucose broth pH values of 4.4 to 4.0 are attained. This is in marked 
contrast to the human hemolytic streptococci which are inhibited in a pH 
zone between 6.0 and 5.0 (Ayers, Johnson and Davis, 1, and many subse- 
quent investigators). 


Fermentation of test substances 


The outstanding feature of this organism as revealed by fermentation 
tests is its failure to ferment sucrose. Only one of the forty cultures was 
able to ferment this sugar, and that culture caused only a feeble fermenta- 
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tion. From the recorded literature it appears that in general the beta hemo- 
lytie streptococci ferment sucrose. 

All of the cultures fermented glucose, maltose, and lactose; none fer- 
mented raffinose, inulin, nor glycerol; only five of the forty strains fermented 
mannitol, while 37 fermented salicin. 


Hydrolysis of sodium hippurate 


Sodium hippurate is fermented with the production of benzoic acid and 
glycine. This test, which was introduced by Ayers and Rupp (3), has been 
found of especial value in the differentiation of hemolytic streptococci of 
human and bovine origin. While not to be considered infallible, it is per- 
haps the best single test for this purpose (Brown, Frost and Shaw, 4). 
Based upon our present knowledge of the streptococci, the fact that this 
organism ferments sodium hippurate would appear to add strength to our 
belief that it is not of importance from the standpoint of human health. 


Pathogenicity 

The organism is not pathogenic for mice or guinea pigs by intraperito- 
neal injection, nor for rabbits by intravenous injection. Four mice, two 
guinea pigs, and two rabbits were each inoculated with one ce. of a heavy 
24-hour growth of one of the strains. All of the animals remained in perfect 
health, and when killed three weeks later for autopsy, no lesions were ob- 
served and no organisms were recovered in cultures made from the heart, 
liver, kidney, and spleen. Virulence tests were not conducted with all of 
the forty strains. 


Relation to other species 


This organism, for which the name Streptococcus hemothermophilus is 
suggested, differs markedly from the known pathogenic hemolytic strepto- 
cocci in its minimum and maximum temperatures of growth, thermal death 
point, limiting pH of growth, failure to ferment sucrose, non-virulence for 
laboratory animals, and (from human types) in its action on sodium hip- 
purate. 

While this organism resembles the hemolytic Streptococcus zymogenes in 
its temperature limits of growth, the two species are sharply differentiated 
by their respective actions on gelatin, casein, litmus milk, sucrose, raffinose, 
and glycerol (MacCallum and Hastings, 8; Sherman and Stark, 11). 

Streptococcus hemothermophilus may be easily differentiated from all of 
the well-described species of non-hemolytic streptococci, in each case (with 
one exception) by four or more characteristics. According to the tests con- 
ventionally used in the study of streptococci, it is most closely related to 
Streptococcus fecalis. These two types are, however, totally different in 
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their actions on blood agar and their reducing abilities in litmus milk, and 
usually differ in their actions on mannitol. 


ADDENDUM 
As this work was done some years ago, some of the newer methods of 
studying streptococci, such as fibrinolytic action and the fermentation of 
trehalose and sorbitol, were not used. However, since these tests are of value 
in differentiating human and animal hemolytic streptococci which fail to 
hydrolyze sodium hippurate and do not reach a low limiting pH in glucose 
broth, they wou.d not appear to have any obvious pertinence in this connec- 
tion at the present time. 
SUMMARY 
A hemolytic streptococcus which is believed to represent a new species is 
described. This organism differs from the pathogenic species of hemolytic 
streptococci in its higher maximum temperature of growth, a lower minimum 
temperature of growth, a higher thermal death point, and a more acid limit- 
ing pH of growth. It also differs from the human types in the hydrolysis 
of sodium hippurate and its failure to ferment sucrose. 
Streptococcus hemothermophilus (n. sp.) is suggested as a name. 
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THE EFFECT OF SOYBEANS IN THE RATIONS OF DAIRY COWS 
UPON THE VITAMIN A VALUE OF BUTTER* 


J. W. WILBUR, J. H. HILTON anp 8. M. HAUGE 


Department of Dairy Husbandry and Research Chemical Laboratory, 
Purdue University Agricultural Experiment Station, 
Lafayette, Indiana 


It is well known that the vitamin A value of milk and butter is dependent 
upon the feeds fed the cow. In an earlier publication (1), it was shown that 
it is possible to maintain through the winter period, by practical feeding 
methods, the production of butter with the same vitamin A value as that 
produced by the cows when fed on pasture. Although good quality alfalfa 
hay was found to be effective in maintaining the quality of winter produced 
butter equal to that of pasture butter, soybean hay was somewhat less effec- 
tive. No explanation was offered for the slightly lower efficiency of soybean 
hay as compared with pasture and alfalfa. 

Since the soybean hay, which was used in the above experiment was pre- 
pared from soybean plants of excellent quality in the medium bean stage, 
there existed the possibility that the low vitamin A value of the butter pro- 
dueed by cows fed soybean hay, might be attributed to the presence of the 
soybeans in the hay. There is evidence that soybeans contain materials 
which may be of toxic nature and whose detrimental effects are eliminated 
or destroyed by heat. Thus, Osborne and Mendel (2) found cooking im- 
proved the feeding value of soybeans for growing rats. Robinson (3) found 
that hogs responded much more satisfactorily to cooked soybeans than to raw 
soybeans as a supplement to corn. Shrewsbury, Vestal and Hauge (4) re- 
ported that roasted soybeans have a definitely superior nutritive value to 
raw soybeans for both hogs and rats. Contrary to the response by hogs and 
rats, Hilton, Wilbur and Hauge (5) found that raw soybeans as a protein 
supplement to corn, oats and alfalfa hay can be utilized by dairy calves for 
satisfactory growth. 

It therefore seemed desirable to determine what effect, if any, the beans 
in soybear hay fed to cows might have on the vitamin A value of butter. In 
order to study this factor, alfalfa hay formed the dry roughage for one 
group of cows and late cut soybean hay for the second group, while raw soy- 
beans and roasted soybeans were substituted for linseed oilmeal in the grain 
ration of each group during successive feeding periods. Since it had been 
found that roasting the soybeans improved their nutritive value for growing 
rats and hogs, this offered a possibility that roasted soybeans might prove 
superior to raw soybeans in producing a butter of high vitamin A value. 
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EXPERIMENTAL 
Four cows of the Jersey and Guernsey breeds were used in this feeding 
experiment. These cows were divided into two groups of two cows each and 
fed according to the schedule shown in Table I. Since it has been previously 


TABLE 1 
Showing the Composition of the Rations Fed the Cows during the Successive Feeding 
Periods 


LoT | LOT 2 


Roughage (rain mixture Roughage Grain mixture 
Period 1 | Alfalfa Hay | 400 lbs. gr. white Soybean Hay | 400 Ibs. gr. white 
(6 weeks) Corn Silage corn Corn Silage corn 
(Check Ration) | 200 lbs. gr. oats 200 Ibs. gr. oats 


200 Ibs. linseed oil 200 Ibs. linseed 


meal oil meal 
Period2 | Alfalfa Hay 400 lbs. gr. white Soybean Hay | 400 lbs. gr. white 
(6 weeks) Corn Silage corn Corn Silage corn 


200 lbs. gr. oats 
200 lbs. roasted 


soybeans 


200 lbs. gr. oats 
| 200 Ibs. roasted 


| 
soybeans 


(ground) (ground) 


Period 3 Alfalfa Hay 400 lbs. gr. white Soybean Hay | 400 lbs. gr. white 


(6 weeks) | Corn Silage corn Corn Silage corn 
| 200 Ibs. gr. oats 200 Ibs. gr. oats 
200 Ibs. raw soy- 200 Ibs. raw 


beans (ground) soybeans 


(ground) 





shown (1) that alfalfa hay and a balanced grain ration with linseed oil meal 
as the protein supplement will produce butter of high vitamin value, this 
ration was used as a check in these feeding trials. All cows were in their 
third or fourth month of lactation. The alfalfa hay fed to Lot 1 was from 
second eutting, of excellent quality and field cured in the absence of rain. 
The soybean hay fed to Lot 2 was of excellent quality. This hay was also 
field cured in the absence of rain. The soybeans fed in the grain rations of 
both groups in Period 2 were roasted in a special machine at a temperature 
of 350° F. for a period of 20 minutes. 

At the end of each feeding period, composite samples of milk (equal 
amounts from each cow) from each lot were collected, the cream separated 
and made into butter. The butter samples were kept in cold storage at 0° 
F. and portions removed as needed for biological assays. 

The vitamin A values of these samples of butter were determined by bio- 
logical assay, using the method as previously described (1). The results of 
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these tests are reported in Sherman and Munsell (6) units, a unit being the 
amount of butter necessary to give a growth response of approximately three 
grams per week for eight weeks. The results of these assays are given in 
Chart 1. 
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Showing the suppressing effect of soybeans in the rations of cows upon the Vitamin A 
value of the butter. 


In these experiments, alfalfa hay was the chief source of the vitamin A 
potency in the rations fed the cows of Lot 1 while soybean hay furnished the 
vitamin A in Lot 2. The cows of each lot received the same amount of these 
respective hays each day throughout the successive feeding periods, thus 
assuring a fairly constant intake of vitamin A, so that any variation in the 
vitamin A value of the butters produced by these cows during these periods 
could only be attributed to differences produced by the grain rations. In 
comparing the biological assays of the butters produced by the cows in Lot 
1 which received alfalfa hay as the chief source of roughage, it is to be noted 
that the substitution of raw soybeans for linseed oil meal in the grain ration 
resulted in the production of butter with lower vitamin A value. Since the 
same amount of vitamin A was available to the cows during both periods, the 
raw soybeans apparently interfered in some manner with the transfer of 
vitamin A potency from the ration to the butter which resulted in the sup- 
pression of the vitamin A value of the butter. The attempt to eliminate the 
“factor responsible for this suppressing action of raw soybeans by roasting 
the beans, gave such a small increase that it was not considered to be suecess- 
ful. Similar results were obtained with Lot 2. 

The suppressing effect of feeding soybeans on the vitamin A content of 
butter is further emphasized by the relatively lower vitamin A value of the 
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butters produced by the cows receiving soybean hay (Lot 2) as compared 
to the cows receiving alfalfa hay (Lot 1). This is particularly noticeable 
in the first period of each lot where linseed oil meal was used in the grain 
ration. Apparently the soybeans in the soybean hay were responsible for 
the marked inhibiting action on the formation of vitamin A in the butter 
produced by Lot 2. These results are in accordance with our previous 
work (1). 

From the data presented on the vitamin A value of the butter samples 
produced by the cows fed soybeans, it might appear that the same substance 
which is apparently toxic to the growth of rats may have been transmitted 
from the soybeans to the butter. However, this was not the case, because 
as is shown in Chart 2, the rats gave greater growth response with each cor- 


BUTTER FROM WS' FED - 
RAT WITH RAW, SOYBEANS 


60 


50 


IN GRAMS 


4 


30 


GROWTH RESPONSE 
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CHART 2. 
Composite growth curves of rats showing that there is apparently nothing toxic trans- 
ferred to the butters produced by cows receiving soybeans in the grain ration. 


responding increase in the amount of butter fed. Had there been anything 
toxic in these samples the higher levels of feeding should have resulted in at 
least a partial growth failure. Furthermore, the fact that roasting the soy- 
beans, a treatment which improves the nutritive value of soybeans for growth 
(4), did not eliminate the factor which suppresses the vitamin A value of 
butter, seems to indicate that the factor responsible for the suppression of 
the vitamin A value in butter is not the same as that responsible for the 
repressed growth response in rats. 

It should be pointed out that although the feeding of soybeans in grain 
rations of dairy cattle does have a suppressing effect on the vitamin A forma- 
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tion in the butterfat, yet butters produced on rations containing soybeans 
are relatively high in vitamin A value as compared with butter produced by 
cows fed timothy hay (1) or other roughages of low vitamin A content. 


SUMMARY 


1. Dairy cows with a constant level of vitamin A intake, produced butter 
of lower vitamin A value when soybeans were fed in the grain ration than 
when linseed oil meal was used. 

2. Soybeans apparently suppress the transference of vitamin A from the 
ration to the butter. 

3. The attempt to correct this suppressing action by roasting the soy- 
beans used in the grain ration was unsuccessful. 

4. Cows fed soybean hay which was harvested after the beans were well 
formed in the pods, produced butters of somewhat lower vitamin A value 
than when alfalfa hay was fed. 

5. Although soybeans have a suppressing action on the formation of vita- 
min A in the butterfat, yet it is possible to produce butters of fairly high 
vitamin A value even when soybeans are used in the rations of the cows pro- 
vided roughage of high vitamin A potency is fed. 
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PREPARING SAMPLES OF BUTTER FOR ANALYSIS 


D. H. NELSON 


University of California, Davis, California 


Preparing samples of butter for analysis is very slow and tedious work 
mainly because the butter must be softened and thoroughly mixed. The 
physical and chemical characteristics of butter are such that it is difficult 
to hasten the softening without causing part of the sample to melt. When 
melting oecurs there are even greater difficulties of properly mixing the sam- 
ple to a uniform composition. These difficulties are apparent to the care- 
fully trained technician, and usually the proper precautions are taken to 
avoid serious errors in the preparation of the sample. There are, however, 
many buttermakers who analyze each churning and technicians who try to 
speed up their work, that do not avoid melting of the sample around the 
edges. In such cases more time and care in mixing the sample is necessary 
in order to produce a sample of uniform composition. In their haste, these 
analysts may not use the proper precautions to produce a uniformly mixed 
sample. Mechanical mixers have been employed by some technicians to en- 
sure uniform mixing, but the proper softening of the butter still seems to be 
important with at least certain types of mixers. In reviewing the literature, 
the malted milk type of mixer (1) appears to be the only one which has re- 
ceived much attention although modifications of the horizontal spiral bit 
type have been used successfully for many years. 

A new design of the horizontal spiral bit type of mixer has been made to 

permit mixing samples of various sizes and is suggested as a possible im- 
provement in the apparatus used for preparing samples of butter for analy- 
sis. It consists of an electric motor having a speed of 1725 r. p. m. and a 
horse-power rating of } horse power. A chuck similar to that on an electric 
drill is mounted directly on the shaft. A solid center spiral bit which has 
had the tip or worm and the two cutters removed, is placed in the chuck. 
When the motor turns, the bit is turned in the opposite direction from that 
when it is used for boring. This motion throws the butter into the bottom 
of the sample jar which is slipped over the bit. The bit should be preferably 
of ? inch size and have a solid shaft through the ribs in order to facilitate 
cleaning. Finally a piece of tin shaped in a half circle is placed on the bench 
over the bit in order to catch any pieces of butter that may fly off the bit 
when the sample jar is removed. 
- Sample jars for use with this type of mixer should be of glass with a tight 
serew cap, straight sides and flat bottom. The capacity of the sample jar 
should be approximately 190 per cent of the volume of the sample of butter. 
The capacity must allow for the volume occupied by the bit. The straight 
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Fig. 1. Horizontal Spiral Bit type of Mixer and Sample Jar. Notice the bit with 


worm and two cutters removed so that the end is flat. 


sides and flat bottom are necessary to permit the bit to reach all corners of 
the sample jar. 

The precautions to observe in using this horizontal spiral bit type of 
mixer have been established by the following experiments. 


SIZE OF MOTOR 


’ 


Samples of butter at 12° C. were mixed with motors of various sizes. It 
was found that motors rated below 1/10 horse power did not have sufficient 
power to maintain the speed when the bit was in the butter and the bearings 


of the shaft were not capable of carrying the weight of the bit. 


EFFICIENCY OF MIXING AT VARIOUS TEMPERATURES 
Each sample was held at its respective temperatures 12 to 24 hours to 
insure a uniform temperature throughout the sample. The sample was 
TABLE 1 


Maximum difference in 8 tests for per cent total solids of samples mixed two minutes at 


various temperatures 


2=MPERATI y * SAMPLE 
rIME MIXED TEMPERATURE OF S LE 


IN MINUTES 12°C, | 24°C, | 30° C. 
2. 22 24 24 
2 19 | 20 15 
2 | 24 | 29 22 
2 31 28 43 
2 29 28 25 
2 25 13 35 
2 19 26 | 29 
2 18 23 27 
2 10 24 29 
2 16 22 36 
Average 
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TABLE 2 
Maximum difference in 8 tests for per cent total solids of samples mixed three minutes at 


various temperatures 
TEMPERATURE OF SAMPLE 
rIME MIXED —wonctciamacngatninaniine 





IN MINUTES yer g. 24° C. 80° C. 
3 08 t 07 19 
3 .09 | ll 23 
3 12 12 21 
3 jl 10 18 
3 09 | 09 20 
3 .07 } 10 26 
3 .09 .08 19 
3 .08 07 21 
3 | .09 .08 18 
Average | .08 | 08 21 


mixed for a definite time as shown in Tables 1 and 2. The prepared sample 
was then analyzed by the Mojonnier Method for total solids, making one 
determination from each of eight different parts of the sample. The dif- 
ference between the highest and the lowest results of these eight determina- 
tions on the same sample is called the ‘‘maximum difference’’ in the follow- 
ing tables. Obviously, a sample which is uniformly mixed will have a small 
‘*maximum difference.’’ 

When mixing these samples it was observed that the sample appeared to 
be uniformly mixed after from one to one-and-a-half minutes of mixing, 
especially when the temperature was 24° C. or higher. It was also observed 
that 30° C. usually caused some of the fat to melt around the sides of the 
sample jar. This partially separated sample, when carefully mixed, had the 
same appearance as the samples which were mixed at lower temperatures. 

The results in Tables 1 and 2 indicate that the sample must be mixed for 
some time after it appears to be uniformly mixed. Also when the sample 
has partially separated, mixing for even three minutes will not make it uni- 
form in composition. 

It appears that samples mixed at either 12° C. or 24° C. are uniformly 
mixed, since the ‘‘maximum difference’’ is within the experimental error of 
the method of analysis. 


Effect of Temperature of Mixing Upon Accuracy 

Duplicate samples were prepared from quarter-pound prints of butter 
by cutting the print into quarters and placing diagonal quarters in a jar for 
asample. This gave one-eighth of a pound of butter in each of the dupli- 
eate samples. One of the duplicate samples was stored at 12° C. and the 
other at 24° C. for at least 12 hours in order that the temperature of the 
entire sample would be uniform. 

The samples were mixed for exactly three minutes and then analyzed by 
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the Mojonnier Method for total solids, making one determination from each 

of eight different parts of the sample. The average of all eight determina- 

tions was assumed to be the correct percentage of total solids of the sample. 
TABLE 3 


Average per cent total solids of duplicate samples mixed for three minutes at different 
temperatures 











12° \ | 24° C. DIFFERENCE ORIGINAL 
ORIGINAL SAMPLE DUPLICATE SAMPLE MINUS DUPLICATE 
84.66 84.61 + .05 
84.63 84.59 + .04 
83.94 84.00 — .06 
84.27 84.22 + .05 
84.65 84.71 — .06 
84.81 84.78 + .03 
84.69 84.75 — .06 
84.83 84.77 + .06 


Ave. 84.56 84.55 + 01 


None of these samples showed any tendency to melt or separate. The 
**maximum difference’’ in the results for any one sample did not exceed 0.11. 
CONCLUSIONS 

The following precautions must be observed in using the horizontal spiral 
bit type of mixer: 

1. Use glass sample jar with screw cap, straight sides, flat bottom, and 
a capacity equal to approximately 190 per cent of the volume of the butter 
sample. 

2. Use a motor of not less than 1/10 horse power and 1725 r. p. m., which 
ean be anchored. 

3. Do not permit the sample to partially separate as a result of melting 
around the edges of the sample jar. 

4. Mix the sample for at least three full minutes. 

5. Stop the motor after mixing each sample and wipe off the one or two 
grams of butter which adhere to the bit. 

This type of mixer has the following advantages: 

1. The sample need not be softened or warmed before mixing provided 
its temperature is between 12° C. and 25° C. This reduces the opportunity 
to change the composition of the sample. Samples direct from the churn 
may be mixed. 

2. Less time is required for preparing the sample for analysis. 

3. It is simple to assemble, operate, and clean. 

4. The butter is thrown toward the bottom of the sample jar thus reduc- 
ing loss and spattering. 

REFERENCE 
(1) Jour. Assoe. Off. Ag. Chem., Vol. 11, page 276 (1928). Analysis of Butter. 








THE THIRTIETH ANNUAL MEETING OF THE AMERICAN 
DAIRY SCIENCE ASSOCIATION 


R. R. GRAVES 
Secretary-Treasurer 


The thirtieth annual meeting of the American Dairy Science Association 
was held at the University Farm, St. Paul, Minnesota, on June 24, 25, 26 
and 27, 1935. The program committee, Dr. L. 8. Palmer, University of 
Minnesota, Chairman, arranged programs for the four sections of the associ- 
tion, namely the Manufacturing Section, in which the chief interest is in the 
dairy products and their manufacture; the Production Section, which is in- 
terested in the health, nutrition, breeding and management of dairy cattle; 
the Extension Section, which is interested in ways and means of presenting 
educational projects to farmers and the industry ; and the Section on Prob- 
lems and Methods of Instruction, in which the interest is confined to the 
subject-matter and methods of teaching dairy subjects. The June issue of 
the JourRNAL or Darry Science gave the program and in the July issue 
abstracts of the various papers are given. 

The meeting was well attended, as is shown by the following registration 
by States, prepared by Dr. W. S. Petersen, of the University of Minnesota: 


MEN 


STATE 


‘WOMEN CHILDREN TOTAL 
California 3 oe ees ee i 
Colorado 1 -—— -— 1 
Florida 2 2 3 7 
Georgia 2 — — 2 
Idaho 1 1 _- 2 
Illinois 25 7 2 34 
Indiana 8 1 —_ 9 
Iowa 15 8 2 25 
Kansas 10 + - 14 
Kentucky 5 —- --- 5 
Louisiana 1 = ~- 1 
Maryland 3 2 — 5 
Massachusetts 4 3 -= 7 
Michigan 10 1 — 11 
Minnesota 102 39 + 145 
Missouri 14 5 = 19 
Montana 2 1 ss 3 
Nebraska 8 3 1 12 
New Hampshire 4 1 — 5 
New Jersey 1 1 ~- 2 
New York 11 5 2 18 
North Carolina 3 == -— 3 
North Dakota 4 1 — 5 
Ohio 15 7 3 25 
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Oklahoma 5 — —- 5 
Pennsylvania 6 2 1 9 
Rhode Island _- — — 0 
South Carolina 6 l — 7 
Tennessee l 1 2 
Texas 1 l — 2 
Vermont l 1 1 3 
Virginia 4 — — 4 
Washington 2 1 — 3 
West Virginia 1 1 2 4 
Wisconsin 25 8 6 39 
Wyoming 1 3 5 
Washington, D. C. 16 7 1 24 
Australia — l -- l 
Ottawa, Canada 1 -- -- 1 

Total 325 121 33 479 


For a number of years the local committee has arranged programs and 
trips for the entertainment of the ladies who accompanied the men to the 
meeting of the American Dairy Science Association. This year one hun- 
dred and twenty-one women and thirty-three children registered and were 
delightfully entertained by the ladies of the local members with the assis- 
tance of Minneapolis and St. Paul industries. The program for the ladies 
follows: 

June 24—Monday 
8: 30 p.m.—Informal social get-together for members and their families, Home Eco- 
nomics Building, University Farm. 
June 25—Tuesday 
Hosts for the day—Twin City (St. Paul and Minneapolis) Dairy Industry 
9: 00 a.M.—12: 30 P. M. Sight-seeing automobile trip of the Twin Cities. 
: 45 p. M.—Complimentary luncheon, Radisson Inn, Lake Minnetonka. 





2: 30 p. M.—Return to University Farm Campus. 
4: 00 p. m—Members and their families leaves for trip to Land-O-Lakes Creameries, Inc. 
6: 00 Pp. M.-—Complimentary dinner and entertainment as guests of Land-O-Lakes 
Creameries, Ine. 
June 26—Wednesday 
Host for the day—General Mills, Ine. 
: 00 A. M.—Busses will call for the ladies at University Farm and conduct them on a 


tour of the University of Minnesota Campus, Minneapolis, and of the 
Washburn Crosby Flour Mills. 
12: 00 Noon—Complimentary luncheon at Nicollet Hotel, Minneapolis. 
2: 30 Pp. M.—Return by busses to University Farm, St. Paul. 
4:00 Pp. M.—Tea, Fireplace Room, Home Economics Building, University Farm. 
Mrs. Walter C. Coffey, Hostess. 
; 00 p. M—Leave for Minneapolis Automobile Club. 
: 00 p. Ma.—Subscription banquet and entertainment at Minneapolis Automobile Club. 





June 27—Thursday 


Shop, golf or other optional activities; or merely rest. 
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The ladies entertainment committee, that planned and carried out the 
above program were Mrs. T. W. Gullickson, Chairman, Mrs. Walter Ahl- 
strom, Mrs. N. N. Allen, Mrs. W. C. Coffey, Mrs. W. B. Combs, Mrs. 8. T. 
Coulter, Mrs. J. B. Fitch, Mrs. E. O. Herreid, Mrs. Harold Macey, Mrs. L. 8. 
Palmer, Mrs. W. E. Petersen, Mrs. B. A. Zakaraisen, Mrs. F. B. Astroth and 
Mrs. H. R. Searles. 

On Tuesday evening the members of the association were the guests of 
the Land-O-Lakes Creameries, Inc., in an inspection of their large plant and 
at a dinner at which John Brandt, President of the Land-O-Lakes Cream- 
eries, presided. The honor guest was Theophilus L. Haecker, now past 90 
years of age, but still alert and active. Professor Haecker was one of the 
early Professors of Dairy Husbandry in the College of Agriculture of the 
University of Minnesota. He was a pioneer in the cooperative creamery 
movement in Minnesota, and was one of the early investigators of the nutri- 
tional requirements of farm animals. As a result of his work in the field 
the Haecker feeding standards were long in use. 

On Wednesday noon the association members were the guests of the staff 
of the University of Minnesota Dairy Department, at a fine luncheon in 
Haecker Hall. 

On Wednesday evening the annual banquet was held at the Minneapolis 
Automobile Club. The feature of the evening was the presentation of the 
Association’s seroll to Professor Martin Mortensen, Head of the Dairy In- 
dustries Department, Iowa State College, as a testimonial of appreciation 
for his years of outstanding work as a teacher and scientist. Professor 
E. 8. Guthrie, of Cornell University, made the presentation speech. Last 
year this award was made to Doctor O. F. Hunziker, of Chicago, and the 
year before to Professor W. F. Fraser, of the University of Illinois. Both 
of these men were present with their wives and were asked to stand when 
the scroll was presented to Professor Mortensen. The wording on the seroll 
follows: 


MARTIN MORTENSEN 


Friend and Councilor 

Professor Martin Mortensen was awarded membership in the Ridder of 
Dannebrag, the highest honor that the King of Denmark, his native land, can 
bestow. 

Recently he received the honorary degree of Doctor of Laws from Kansas 
State College of Agriculture and Applied Science, in recognition of his eminent 
service to the dairy industry. 

Two years ago the alumni of his department presented to their alma mater 
a portrait of their wise and kindly councilor, in honor of his faithful service 
as Head of the Department of Dairy Industry of the Iowa State College of 
Agriculture and Mechanic Arts, for a quarter of a century. 

In admiration of him and because of his devotion to our Association, 
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MARTIN MORTENSEN 
is given this tribute at the thirtieth annual meeting at St. Paul, Minnesota in 
nineteen hundred and thirty-five, by the American Dairy Science Association. 
R. R. GRAvEs, Secretary C. L. RoapHousE, President 


The opening session was on Monday evening. President L. D. Coffman, 
University of Minnesota, and Dean W. C. Coffey, University of Minnesota, 
were introduced by Professor J. B. Fitch, University of Minnesota, and 
gave welcoming addresses. Dr. C. L. Roadhouse, President of the Amer- 
ican Dairy Science Association, gave a brief address and opened a short 
business meeting at which were given reports of the Editor of the JouRNAL 
or Datry Scrence, Chairman of the Journal Management Committee, and 
the Seecretary-Treasurer. Following this meeting there was an informal 
social get-together for members, guests and families at the Home Economics 
Building. 

On Tuesday morning at a joint meeting of the American Dairy Science 
Association, the Corn Belt Section of the American Society of Agronomy, 
the American Society of Agronomy, the American Society of Horticultural] 
Science, the Great Planes Section of the American Phytopathological So- 
ciety, the Genetics Society of America, and American Society of Plant 
Physiologists, a symposium was held on: ‘‘Improving the Germ Plasm of 
Domestic Plants and Animals. Dr. H. K. Hayes, Chairman, Section O, 
Vice-president, A. A. A. S.; presided. Dean W. C. Coffey, in an introduc- 
tory address, stressed the fact that perhaps livestock breeders had paid too 
much attention to points of the show ring rather than to feeding efficiency 
and added a plea not to ‘‘sacrifice superior germ plasm to the inefficient god 
of the show.’’ Dr. J. L. Lush’s address on ‘‘accomplishments with ani- 
mals’’ followed. Dr. Lush has recently spent a year in Denmark. Many 
of his illustrations were taken from data derived from Danish cow-testing 
associations and Danish pig-recording-testing societies. Dr. O. S. Aamodt, 
University of Wisconsin, gave an illustrated address on the ‘‘ Analysis and 
Synthesis in the Development of New Varieties of Plants.’’ One of the in- 
teresting features of Dr. Aamodt’s address was his description of ‘‘ weather 
machines’’ in which could be reproduced various combinations of weather, 
and in which varieties of plants could be tested for their ability to with- 
stand high temperatures and low moisture or their hardiness in withstand- 
ing low temperatures. Where, under field conditions, it took about six 
years to reliably establish facts as to the hardiness of a strain it can now be 
done with the ‘‘ weather machine’’ in one year. The symposium was closed 
by the reading by Dean Coffey of the following letter from Henry A. Wal- 
lace, Seeretary of Agriculture: 

Dear Dean Coffey: 


I am afraid I do not have time to prepare a paper on ‘‘ Future Possibilities in 
Plant and Animal Production through Genetic Researches.’’ If, however, the following 
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would be of any service to you, you can incorporate it into your symposium, if you so 
desire : 

Scientific plant and animal breeding is in its infancy. In the animal world especially, 
most of the significant results thus far have been obtained by private individuals follow- 
ing empirical methods. These methods, in all too many cases, have had more concern 
with changing the form and appearance than with changing the functions. The accom- 
plishments of the immediate past are sufficiently great so that we can be confident 
that the potentialities of the future are rich beyond all imagination. But of very 
necessity, the time factor is such that the progress in any one year or even five-year 
period will seem distressingly slow. 

As we endeavor to segregate superior strains of plant and animal germ plasm and 
bring about that combination of superior strains which will result in the most efficient 
functioning organisms, we must remember that not only must there be a carefully 
planned scientific approach set up over the years but also there must be a profoundly 
sympathetic attitude toward the organisms with which the work is being done. Scientific 
analysis is not enough. There must also be love of synthesis on the part of individuals 
who have a definite affection for the particular species of plant or animal, the innate 
character of which is being improved. A true plant and animal breeder must also be some- 
thing more than a Mendelian geneticist. As a matter of fact, the best plant and animal 
breeders may be only moderately thorough in their understanding of Mendelian genetics. 
They may be only moderately good in the fields of statistical comparisons, but they 
must have that sympathetic understanding of life, that highly developed power of 
observation which characterized the nature students of the ninteenth century and which 
should now characterize the plant and animal breeders of the twentieth century as 
they attempt to improve the functions of the organisms in which they are so intensely 
interested. If the Universities, Experiment Stations, and the Department of Agriculture 
ean furnish facilities to the various individual workers to continue broad-gauged programs 
over a long period of years, the results fifty years hence, I am convinced, will be 
truly amazing. 

In closing, I would like to express my belief that, in all probability, there will 
be an ever-growing intensity of scientific interest in the functions of living forces as 
contrasted with the more static inorganic, mechanical forces. As this change in human 
interest gradually comes to pass, I am sure that life will become definitely richer. 


PUBLICATION OF ABSTRACTS 


O. F. Hunziker reported, as Chairman of the Journal Management Com- 
mittee, that a plan has been evolved for the Association to publish abstracts 
of dairy literature. The proposed plan had the unanimous approval of the 
Board of Directors and after presentation to the convention, was also 
approved by the membership. 

The report of the Secretary-Treasurer was read and approved. The 
report follows: 


THE SECRETARY-TREASURER’S REPORT 
Membership 


Following is a table showing the membership of the association as of June 15, 1935. 
The number of new members and associate members that have come in for this year 
are shown by States together with the number of old members who are in good standing, 
the total number of members and associate members in good standing by States—and 
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the number of active members in 1934 who have failed to date to renew their membership 
for this calendar year. 

The totals show that as a result of the campaign for new members this year, 152 new 
members and 20 associate members have been secured, giving us 640 full members and 
21 associate members, or a total of 661 active members to date. This exceeds the total 
number of active members in 1934 by 39. It may reasonably be expected that the 
total number of active members for 1935 may go as high as 675. 

The unfortunate feature of this showing is that 151 members who were active in 
1934 have failed to renew their membership for 1935. These 151 non-renewals con- 
stituted close to one-fourth of our 1934 membership. 

Our turnover in membership has been high for several years. This year and 
last we had active and successful campaigns to increase our membership, and the 
turnover has increased. This failure of so many to renew their membership is probably 
due in part to economic conditions and in part to the fact that many new members 
who have joined our association during these membership campaigns have not found 
in our association or in our Journal what they needed. We are discussing today the 
possibilities of abstracting the dairy literature for publication in the JOURNAL oF DAIRY 
Science. It may be that these abstracts will more nearly meet the needs of many 
members who are engaged in commercial work than do the technical articles that 
predominate in the Journal. 

We are still far from having the number of members, that the size of our industry 
warrants, when gauged by the number of men who are interested in or connected with 
its technical or scientific phases. In January 1930, when I became Secretary, we had 
about 400 members. The greatest increase in members has come in the past two years, 
due to the active membership campaigns conducted by Presidents Stoltz and Roadhouse, 
with the splendid cooperation of members in the various States. If the membership 
is to be maintained at its present level, or increased, it appears that such membership 
campaigns will have to become regular yearly affairs. 

Some of you who have served on membership committees that have sent in the 
names of applicants for membership may get the wrong impression from the accompany- 
ing table in that new members are credited to the States from which the applicants 
were recommended. For instance Dr. Ellenberger’s Committee in Vermont have sent in 
a number of applications but the applicants were all residents of States other than 











Vermont. 
1935 Membership in American Dairy Science Association 
NEW MEMBERS OLD MEMBERS roTAL =. 2 
STATE . Asso- _ Asso- - Asso- —t 
Full ciate Full ciate Full ciate poe | 
Alabama 1 _ 1 -— 2 —- — 
Arizona —_— — 3 —- 3 —- 4 
Arkansas — — 1 -— 1 _- 1 
California 12 l 34 — 46 1 5 
Connecticut 1 —- 13 ~- 14 — 4 
Washington, D. C. 6 — 17 — 23 — 4 
Florida 1 ~- 4 _- 5 = 1 
Georgia — — 2 -- 2 — 1 
Idaho — —- 3 — 3 _- 1 
Dlinois 9 _- 39 -- 48 — 14 
Indiana 1 — 1g — 20 = 4 
Towa 1 — 15 — 16 — 3 
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Kansas 1 — s — 9 — l 
Kentucky — —- 5 — 5 — 
Louisiana — — 3 = 3 -- 1 
Maine -- — 3 — 3 — _ 
Maryland + — 10 — 14 — 4 
Massachusetts 6 — 11 = 17 — 4 
Michigan 9 1 17 — 26 1 1 
Minnesota 21 — 19 = 40 — 2 
Mississippi —- — 2 — 2 — 1 
Missouri t — 7 _ 21 — 2 
Montana 2 1 2 —- 1 4 
Nebraska 3 = 10 -— 13 -- 4 
Nevada 1 — 1 o 2 — 
New Hampshire 1 —— 4 — 5 
New Jersey + — 7 — 1] ~ 4 
New Mexico _- co 2 —- 2 - l 
New York 8 — 57 = 65 a 16 
North Carolina 2 — 3 — 5 -- l 
North Dakota — -= 3 — 3 - 1 
Ohio 7 16 31 — 38 16 15 
Oklahoma 2 - 4 - 6 — 1 
Oregon 2 — 8 — 10 — 4 
Pennsylvania 14 — 27 — 41 — 13 
South Carolina os — 5 — 5 _ 6 
South Dakota 1 a 2 — 3 — l 
Tennessee 3 -— 2 — 5 _ 7 
Texas 1 a 3 = + =. 1 
Utah + = 3 - 7 - 
Virginia 3 3 — 6 — 2 
Vermont — — 13 “= 13 — S 
Washington 4 — 9 “= 13 — 
West Virginia ] — 10 _— 1] — 3 
Wisconsin 5 1 23 1 28 2 - 
Wyoming — — 1 — 1 — — 
Total 145 20 479 1 624 21 145 
Membership in United States Territories and Other Countries 
NEW OLD TOTAL ~ - — 
Canada 5 9 14 3 
Denmark - 2 2 ~ 
France 1 - 1 ~ 
Germany - 1 1 - 
Holland - 1 1 ~ 
Japan - 1 1 - 
Russia - 1 1 - 
Seotland - 1 1 - 
Porto Rico - 1 1 - 
Panama - 1 1 1 
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Alaska - - -- 1 
Ireland 1 - 1 - 
Italy - - —_ 1 
Total Foreign 7 18 25 6 
FULL ASSOCIATE FULL ASSOCIATE = 

United States 145 20 479 1 145 
Foreign 7 -- 18 - 6 
152 20 488 l 151 

Total full members 640 

Associate members 21 

661 


Finances 
The finances of the association are best shown by the balance sheet as of December 
31, 1934, and the Profit and Loss Statement for the Period November 27, 1933, to 
December 31, 1934. These follow, together with an explanatory letter from Charles E. R. 
Adams, Public Accountant. 


10 Knowles Avenue 
Kensington, Maryland 
February 5, 1935. 

Mr. Roy R. Graves 

Secretary and Treasurer 

American Dairy Science Association 

Washington, D. C. 


Dear Mr. Graves: 

In accordance with your request I have made an examination of the records of the 
American Dairy Science Association, installed a complete set of double entry books, 
and submit herewith the following statements and comments: 

‘EXHIBIT A’’—BALANCE SHEET 
as at December 31, 1934. 
‘*EXHIBIT B’’—STATEMENT OF OPERATIONS 
For the period November 27, 1933 to December 31, 1934. 
Comments: 

Cash in Bank as shown by the books was reconciled with bank statements furnished 
by the McLachlen Banking Corporation. Cash on hand represents one money order, not 
included in 1934 deposits. 

All records furnished me were recorded on double entry books and all accounts were 
closed at December 31, 1934. 

Bonds appear on the balance sheet at par and were recorded according to your 
information. ; 

Accounts Receivable—Returned Checks were set up from information obtained from 
your bank statements. As insufficient records were kept of these items it was impossible 
to trace their final disposition. It is quite probable that the majority of these checks 
have been made good and the amounts of same included in various deposits. If this 
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is the case, membership fees or subscriptions are overstated to that degree. -However, 
future adjustments will clear these items in proper order. 

I have estimated the inventory taken by Science Press of Journals on hand at 
December 31, 1934, to be $525.00. Eighty per cent of this amount has been set up 
in a reserve to decrease the inventory to a conservative value, future sales of old copies 
being doubtful. 

As there was no inventory of Journals taken at the beginning of the period audited, 
and the records were incomplete, I was unable to compute the beginning inventory for 
the purpose of showing the cost of goods sold. 

The Profit and Loss Statement shows the amount of purchases as expenses under 
the various headings. These costs were recorded on a cash basis from the cash book. 

Deferred income represents payments made in 1934 on 1935 subscriptions and 
membership. 

In order to facilitate future audits and provide sufficient data for verification of 
account balances, I recommend the following procedure. 

Request your publisher, Science Press, to submit names and addresses of subscribers 
and advertisers along with their remittances, and record in detail in this report, retail 
price and discount allowed as well as amount remitted. 

Request also a detailed statement of all Journals sold, showing name and address 
and number of copies of each volume and the same information on advertising contracts. 
This applies to gratis copies as well. 

This information will be of value in the verification of inventory and amounts 
received. 

Respectfully submitted, 
CHARLES E. R. Apams, Public Accountant 


AMERICAN DAIRY SCIENCE ASSOCIATION 
WASHINGTON, D. C. 
‘EXHIBIT A’’ 
BALANCE SHEET 
as at December 31, 1934. 





Assets 
Cash in Bank $3950.40 
Cash—on hand—undeposited 2.00 $3952.40 
AccouNTs RECEIVABLE— 
Advertising Accounts: 
Creamery Package Mfg. Co. 20.82 
Mitchell Faust 7.00 
Difeo Laboratories 13.00 
Returned Checks 35.00 75.82 
Inventory—Journals (see comments) 525.00 
Less reserve 420.00 105.00 
Investments—Bonds 3000.00 
ToraL ASSETS $7133.22 


Liabilities and Capital 
AccoUNTS PAYABLE $ 955.88 
Deferred Income . 398.05 
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CAPITAL: 

Capital—November 27, 1933 per financial state- 
ment of that date 

Add: Estimated value of Inventory of Journals 
at December 31, 1934 105.00 

Net Profit for period, November 27, 1933, 
to December 31, 1934, transferred from 
‘*Exhibit B’’ 236.80 


5437.49 


5779.29 
ToTaL LIABILITIES AND CAPITAL $7133.22 
AMERICAN DAIRY SCIENCE ASSOCIATION 
WASHINGTON, D. C. 
‘EXHIBIT B’’ 
STATEMENT OF PROFIT AND LOSS 
For the Period November 27, 1933 to December 31, 1934. 


INCOME: 
Membership Fees $3020.30 
Subscriptions 2939.72 
Advertising 1375.45 
Single Copies 9.50 
Back Copies 85.80 
Reprints 83.74 
Sale of Abstracts 43.53 
Sale of Bulletins 50.00 
Miscellaneous Income 2.25 


Gross OPERATING INCOME $7610.29 





OPERATING EXPENSES: 

Journal 5128.10 
Reprints 150.30 
Handling of advertising & subscrip- 

tions 571.97 
Postage & Stationery—Science Press 129.03 
Editorial Expense: 

Salary $750.00 

Telegrams 1.13 

Postage & Supplies 89.25 840.38 
Presidential Expense 46.50 
Secretary and Treasurer 

Salary 300.00 

Postage 31.00 331.00 
Divisional Allotment 100.00 
Accounting & Bookkeeping 100.00 
Association Stationery 22.00 
Federal Check Tax 1.02 
Collection and Exchange 3.61 


Miscellaneous 26.20 
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ToTraAL OPERATING EXPENSE 7450.11 
NET OPERATING PROFIT 160.18 
NON-OPERATING INCOME: 

Bond Interest 112.50 

Bond Premium on U. 8S. Bonds 35.88 76.62 


Net Prorit TRANSFERRED To ‘‘ EXHIBIT 
A” 236.80 


The report of the Auditing Committee also follows: 


Mr. R. R. Graves, 
Secretary-Treasurer, 

American Dairy Science Association, 
Bureau of Dairy Industry, 
Washington, D. C. 


Dear Mr. Graves: 

The auditing committee has examined the books and records of the association for 
the fiseal year November 27, 1933, to December 31, 1934, and finds them to be correct and 
in good order. Since the financial statement includes the expenses of 13 months, but the 
income of only 12 months, the profits for the year 1934 are acutally greater than is shown. 

The committee recommends that the books be audited annually by a competent public 
accountant, provided the cost is reasonable (approximately $25.00). 

The committee further recommends that an additional $1000 be invested in Govern- 
ment Bonds at this time. It feels that purchase of $2000 worth of bonds at the present 
time would excessively lower the bank balance which now includes most of the income for 
the year 1935, but from which the larger part of the year’s expenses must still be paid. 

Very truly yours, 
JOHN I. OrnMOND 
(for H. F. Judkins) 
L. A. Rogers 
B. H. WEBB 


At the 1934 annual meeting the Board of Directors authorized the Sec- 
retary-Treasurer to change the fiscal year to the calendar year, and to 
balance the books of the association as of December 31 instead of November 
30, as in the past. Consequently the above statement covers a period of 13 
months. Some of the operating expenses for the last half of 1933 were paid 
in December of 1933 and are therefore included in the above statement. 
The salary of the Editor and of the Secretary-Treasurer as listed on State- 
ment of Profit and Loss covers a year and a half because the salaries for the 
last half of 1933 were paid in December, 1933. Therefore, the net profit 
for 1934 is actually nearer $600.00 than the $236.80 given in the statement. 

For a comparison of the finances of the association, as given on the 
Balance Sheet as of December 31, 1934, it may be stated that in January, 
1930, the capital of the association was $1,411.17. 
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The report of the Editor of the JourNat or Dairy ScreNcE was read 
and approved. A brief of the Editor’s report follows: 

The reports of the Editor of the JourNaut or Dairy ScIENCE was received 
and approved. This report shows that in spite of the monthly publication 
of the JoURNAL, and its consequent increased expense for the year 1934 as 
against the bi-monthly publication prior to 1934, the JouRNAL business 
shows a small profit. This was made possible by the very considerable in- 
crease in membership fees resulting from the membership drive that was so 
successfully conducted during the past year. The report further empha- 
sizes that the increased size of the JouRNAL, the more frequent publication, 
the increased use of the JourNaAt for Association affairs, and the trend to- 
ward an increased proportion of members to subscribers, all indicate an 
improved JoURNAL and a stronger Association. 

The following report of the nominating committee was received and 
approved: 

For Vice-President : 

J. R. Dice, North Dakota. 

R. R. Graves, Washington, D. C. 

For Director for 3-year term: 
J. W. Linn, Kansas. 
C. R. Gearhart, Pennsylvania. 
Submitted : 

H. A. Benprxen, Washington 
R. B. Becker, Florida 
J. M. SHerman, New York 
H. B. ELLENBERGER, Vermont 
E. L. Antuony, Michigan, Chairman 


BUSINESS CONDUCTED BY THE BOARD OF DIRECTORS 


Officers and members of the Board present were: Dr. C. L. Roadhouse, 
President ; H. A. Ruehe, Vice-President ; R. R. Graves, Secretary-Treasurer ; 
Professor Martin Mortensen and Dr. O. F. Hunziker, members of the Board. 
Dr. L. A. Rogers, the third member of the Board, was unable to attend the 
meeting. 

The following motions were adopted: 

1. To hold the 1936 annual meeting at Pennsylvania State College, on 
the dates of June 17, 18, and 19, 1936. 

2. To adopt the Registration Fee method of defraying expenses incurred 
in the holding of the annual meeting. The fee was set at $1.00 for members 
and $2.00 for non-members. Families of members attending the annual 
meeting will not be required to pay a fee. 


3. A vote of thanks was extended to Professor A. A. Borland for the 
invitation to hold the next Annual Meeting at Pennsylvania State College. 
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4. The secretary was directed to send the following telegram to Doctor 
A. C. Dahlberg, Editor of the Journat or Dairy Science. ‘“‘ Directors of 
American Dairy Science Association express sympathy your illness and 
regret your inability to attend meeting.’’ 

5. The JournaL Management Committee was instructed to draw up a 
new agreement relative to the publishing of abstracts in the JouRNAL, to be 
submitted to the general meeting for action. (Submitted and approved— 
see report.) 

6. That the JourNaL Management Committee for the following year be 
the same as the past year, that is, Dr. O. F. Hunziker, Chairman, Professor 
A. A. Borland, and the Secretary. 

7. The appointment of Professor R. B. Stoltz, of Ohio State University, 
as Secretary-Treasurer for the next fiscal year—effective January 1, 1936. 

8. The reappointment of Dr. A. C. Dahlberg as Editor of the JourNAL 
or Darry Scrence for the coming year. 

At the meeting of the association on June 27 the following business was 
transacted : 

Professor C. Y. Cannon, reporting on the Pasture Committee, requested 
that the committee be continued and that R. H. Lush, of the University of 
Louisiana, be reappointed as the association’s representative on the joint 
committee with representatives of the Animal Production Society and the 
Agronomic Society. 

Announcements of the appointment of Professor R. B. Stoltz as See- 
retary-Treasurer ; of the reappointment of Dr. A. C. Dahlberg as Editor of 
the JouRNAL or Datry Science; of the acceptance of the invitation to hold 
the 1936 meeting at Pennsylvania State College on June 17, 18 and 19; and 
of the adoption of the ‘‘ Registration Fee’’ as a means of paying the expenses 
of holding the annual meeting. 





The following report of the Production Section was given by Professor 
C. Y. Cannon, Chairman. 

All papers were presented as listed. Average attendance per session 66. 

Committee on Nominations were : 

C. F. Huffman, Chairman, E. C. Elting and H. P. Davis. The commit- 
tee presented the following names for election: 


For Chairman—K. S. Morrow—(elected) New Hampshire. 


R. H. Ruffner North Carolina. 
For Secretary—W. E. Kraus —(elected) Ohio. 
8. I. Bechdel Pennsylvania. 


Committee on Resolutions were: Fordyce Ely, Chairman, R. B. Becker 
and T. M. Olson. The committee presented resolutions to the general Reso- 
lutions Committee. 
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Pasture report presented in mimeograph form. 

Judging committee reported. 

Report moved and accepted. 

Judging Committee is as follows: I. W. Rupel, Wisconsin, E. C. Elting, 
South Carolina, Paul Reaves, Virginia, Elmer Hanson, Iowa, J. F. Kendrick, 
U.S. D. A., Washington, D. C. 

Report of Committee on Breed Relations given by R. T. Harris of Wis- 
consin—moved, seconded and adopted that breeds take aliquot samples of 
each milking for composite testing. 

Breeds Relation Committee appointed: Roy Harris, Chairman, Wiscon- 
sin, 8. M. Salisbury, Ohio, Fordyce Ely, Kentucky, E. J. Perry, New Jersey, 
and C. N. Shepardson, Texas. 

The Pasture Committee was reappointed as follows: I. R. Jones, Oregon, 
G. Bohstedt, Wisconsin, C. B. Bender, New Jersey, R. B. Becker, Florida, 
and R. H. Lush, Chairman. 


The following report of the Extension Section was given by Floyd John- 
son, Chairman : 


The Extension Section held two half-day sessions and one short session for the 
explanation of exhibits of teaching materials. 

The first session was held on Monday afternoon, June 24th, in order to complete the 
work of the section and give opportunity for extension members to hear as many papers 
as possible given by the other sections. The papers given were short reports of com- 
mittees previously appointed to make studies of the best methods of developing and 
executing dairy extension projects. 

The reports dealt with the following subjects: Exhibits, Quality Improvement in 
Dairy Products, Sires, Testing, Feeding and 4-H Clubs. 

Time was set aside for discussion after each paper. Those attending took full 
advantage of this opportunity and at times this part of the program became lively. 

The officers of the extension section were pleased to see so many members from the 
other sections attending our meetings. 

About 50 attended the two half-day sessions and about 20 attended the short session 
for the explanation of exhibits. 

Last year an exhibit of teaching materials and devices was made by the extension 
section. This project proved to be of such value that it was repeated this year. The 
exhibit this year was so much more complete and more interesting than that of last year 
that the section voted to cortinue this phase of the program. 

There were exhibits from 15 States and the Bureau of Dairying at Washington. 
Exhibits of publicity materials and dark room was furnished so that film strips could be 
shown. 

The extension section greatly appreciated the attitude of the general program com- 
mittee in assisting with the making of the extension program. 

This section also appreciated the excellent arrangements provided for exhibits and 
meetings. 

The extension section passed a resolution commending the association for arranging 
for a section on problems and methods of instruction. The extension group feels that 
this idea should be further developed to include all phases of dairy teaching. We believe 
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that the teaching of agriculture and dairying in particular offers a real opportunity to 
provide education in its broadest sense. 

The events of the last few years show that we need to educate leaders in dairying 
who are not only well trained in that field, but who are also broad-gauged members of 
society. 

In 1934 there were 43 extension members of the American Dairy Science Association 
—in 1935 there were 56. Only 3 members failed to renew their membrship this year. 

There are 110 dairy extension men in the United States according to extension lists 
furnished by the Bureau of Dairying. 

Officers elected for 1936 were: 

E. J. Perry, New Jersey, Chairman 
C. L. BLAcKMAN, Ohio, Vice-Chairman 
EARL SHULTz, Iowa, Secretary 


The following report of the Manufacturing Section was given by Profes- 
sor G. N. Trout, Secretary : 


REPORT OF THE DAIRY MANUFACTURERS’ SECTION 


Due to the able work of Chairman Mack and to the cooperation of the several mem- 
bers presenting papers, the full program of the Dairy Manufacturing Section has been 
carried out according to schedule. With the exception of two papers withdrawn, the pro- 
gram was carried out as printed. 

At the business meeting, Dr. E. 8. Guthrie, Chairman of the general committee on 
‘*Chemical Methods for the Analysis of Milk and Dairy Products,’’ reported that progress 
was being made by each of the seven subcommittees on Milk, Butter, Cheese, Ice Cream, 
Condensed and Evaporated Milk, Dry Milk, and Skim Milk, Buttermilk, and Whey. He 
reported that four of the committees had been very active and would soon have their find- 
ings in published form. 

Dr. Harold Macy, reporting for the general committee on ‘‘ Bacteriological Methods 
for the Analysis of Milk and Dairy Products,’’ stated that the committees on Milk, Butter, 
Cheese, Ice Cream, Condensed and Evaporated Milk, and Dry Milk had reported progress. 

Prof. H. W. Gregory, chairman of the committee on ‘‘ Judging Dairy Products,’’ 
summaried the work of the committee and pointed out the interest being shown in the 
judging of dairy products as evidenced by the increase in the number of judging teams 
participating in the national contest. 

Dr. H. E. Van Norman discussed briefly the educational work of the Chicago Mercan- 
tile Exchange. Chairman Mack appointed a committee, composed of Prof. M. Mortensen, 
chairman, Dr. O. F. Hunziker, and Prof. P. S. Lucas, to work with Dr. Van Norman to 
investigate the possibilities of a plan for recognizing the buttermaking efficiency of butter 
makers in the several states now sponsoring state scoring contests. 

Dr. L. M. Thurston, West Virginia, and Dr. W. V. Price, Wisconsin, were elected 
chairman and secretary respectively for the Manufacturers Section for the coming year. 

G. M. Trout 
Secretary, Manufacturing Section 


A report of the hotel arrangements for the association in St. Louis at 
time of the National airy Show next October was given by Professor 
Ragsdale. 

Professor Gregory gave a report on the Products Judging Contest. 
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There was some discussion concerning the possibilities of a banquet at 
the Dairy Show next fall at which both the dairy cattle contest winners and 
the products contest winners would be honored. 

Mr. Van Norman offered the following motion—which was adopted—that 
Professors Gregory, Ruehe, and Ragsdale constitute a committee to work out 
arrangements for a joint banquet that would be in accordance with the senti- 
ment expressed at this meeting. 

Professor Fitch, Chairman of a Committee on Milk Standards, stated 
that the committee was not ready to report and requested that the committee 
be continued. 

The following Report of the Resolutions Committee was read by Profes- 
sor Borland and approved by the Association : 


Whereas the American Dairy Science Association assembled at the University of 
Minnesota, College of Agriculture, University Farm, has enjoyed a most satisfactory 
convention professionally and socially, therefore be it resolved 

(1) That the appreciation of the membership be tendered to the personnel of the 
University of Minnesota and College of Agriculture and to the following organizations 
which have contributed to the success of the 30th annual meeting: 

Dairy Record. 

Dairy Supply Houses. 

General Mills, Incorporated. 

Land O’Lakes Creameries, Incorporated. 
Minneapolis Milk Distributors. 

Minnesota Creamery Operators’ and Managers’ Association. 
Northwest Ice Cream Association. 

St. Paul Milk Distributors. 

Twin City Milk Producers’ Association. 
Twin City Unit of the National Dairy Council. 
Twin City Press. 

(2) That in view of the fact that more attention is now being given to the funda- 
mental breeding of all classes of live stock including dairy cattle, we recommend that more 
effort be directed toward the keeping of continuous production records of dairy cattle 
through the herd test and Dairy Herd Improvement Associations. We commend with favor 
any effort that can be made toward increasing financial support for this work from 
available State and Federal funds. 

(3) That we earnestly urge that definite effort be made to improve the educational 
value of the dairy cattle judging contests as sponsored by this association and held in 
connection with the National Dairy Show. These contests in the past added much enthusi- 
asm and interest among our students. We now have available knowledge which makes 
possible the development of a contest which will take into consideration the economic pro- 
duction ability and genetic make-up of our dairy cattle in addition to the appraisal of the 
value of dairy cattle on conformation. The-form of contest approved by the American 
Dairy Science Association will influence the procedure followed in similar contests held 
under the direction of the 4-H club and vocational high school organizations. 

(4) That we commend the Food and Drug Administration of the United States 
Department of Agriculture for its effort to improve the quality of dairy products and also 
commend the efforts of all organizations and individuals of the dairy industry that are 
making constructive efforts to aid in the improvement of the quality of all dairy products, 
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and further commend the payment to the producer of a differential for the delivery of 
quality milk and cream. 


O. E. REED 

H, E. Van NorMAN 
W. J. FRASER 

J. A. NELSON 


A. A. BorRLAND, Chairman 
Adjournment. 
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AMERICAN DAIRY SCIENCE ASSOCIATION MEMBERSHIP LIST 
AS OF JULY 15, 1935 


A 
AssoTtT, Frep H., Dairy Industry Division, College of Agri., Davis, Calif. 
ACKERMAN, RicHarp A., Reymann Memorial Farms, Wardensville, W. Va. 
ApaAmMs, Harotp 8., Nashoba Assoc. Board of Health, Town Hall, Ayer, Mass. 
ADDINGTON, LAWRENCE H., New Mexico A. & M. College, State College, New Mexico. 
AHLSTRAND, Eric R., State Dairy & Food Inspector, Zumbrota, Minn. 
AHLSTROM, WALTER, 3800 Lyncale Ave. N., Minneapolis, Minn. 
AHRENS, ALFRED H., 1179 Forest Ave., Bronx, New York, N. Y. 
ALEXANDER, C. B., The Akron Pure Milk Co., 273 Bowery St., Akron, Ohio. 
ALGER, Harry B., 13505 Griggs, Detroit, Mich. 
ALLEN, ARTHUR E., 100 Shell St., Progress, Pa. 
ALLEN, NAT. N., University Farm, St. Paul, Minn. 
Autweae, C. A., Lait Gloria Ste. Anne, 4 Rue Roussel, Paris 17e, France. 
ANDERSON, D. L., Grays Harbor Dairy Products Co., Aberdeen, Wash. 
ANDERSON, E. C., Conn. Agri. College, Storrs, Conn. 
ANDERSON, E. E., New Mexico College of Agri., State College, New Mexico. 
ANDERSON, GEORGE C., Cry. Pack. Mfg. Co., 1243 West Washington Blvd., Chicago, Ill. 
ANDERSON, J. ARLINGTON, Dept. of Bact., Rutgers University, New Brunswick, N. J. 
ANSBACHER, 8., The Dry Milk Co., Ine., Bainbridge, N. Y. 
ANSEL, ESTELL, R. F. D. No. 1, Cireleville, O. 
ANTHONY, E. L., Michigan State College, East Lansing, Mich. 
AREY, J. A., State College Sta., Raleigh, N. C. 
ARMSTRONG, TALBOTT V., 801 Cherry Ave. N. E., Canton, Ohio. 
ARNOLD, P. T., Dept. of Animal Husb., Univ. of Florida, Gainesville, Fla. 
ASTROTH, FRANK B., 1453 Hythe St., St. Paul, Minn. 
ATKESON, F. W., Dairy Husb. Dept., Kansas State College, Manhattan, Kansas. 
ATKINSON, L. A., Fraser Valley Milk Prod. Assn., 405 8th Ave., Vancouver, B. C., Canada. 
Austin, CARLTON J., 3756 Woodland Ave., Drexel Hill, Pa. 
AYRES, Harvey L., 7 University Road, College Park, Md. 
Ayres, W. E., Dept. of Dairy Ind., Cornell Univ., Ithaca, N. Y. 


B 
Bascock, C. J., Bureau of Dairy Industry, U. 8. D. A., Washington, D. C. 
BalLey, DANA H., 213 Dairy Bldg., State College, Pa. 
BAISLER, WALTER, R. F. D. 2, Poland, Ohio. 
Baker, M. L., Sub. Station, North Platte, Nebr. 
Baker, M. P., Iowa State College Dairy Industry Dept., Ames, Iowa. 
B4LDERSTON, Rost. W., National Dairy Council, 221 North LaSalle St., Chicago, Ill. 
BALDWIN, FRANK Bruce, Dairy Div., University Farm, St. Paul, Minn. 
Batrzer, A. C., Extension Dairyman, Mich. State College, East Lansing, Mich. 
BARBER, ALBERT H., c/o Cherry-Burrell Corp., 427 West Randolph St., Chicago, Ill. 
Barber, GEO. W., Pure Milk Co., Birmingham, Ala. 
Bari, W. A., Borden-Wieland Inc., 3638 Broadway, Chicago, Ill. 
BARIM, Morris, Capitol Dairy, 3114 W. 16th St., Chicago, Il. 
RARKMAN, J. O., College of Agri., Lexington, Ky. 
BARNES, JOHN C., c/o Twin City Milk Prod. Assn., 1001 Glenwood Ave., Minneapolis, 
Minn. 
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BarTLettT, J. W., Dairy Dept., N. J. Agri. College, New Brunswick, N. J. 

Bass, LAWRENCE W., Borden Co., 350 Madison Ave., New York, N. Y. 

BAuMANN, Lewis A., c/o French Bauer, Cincinnati, Ohio. 

Bayer, A. H., 710 Eastern Ave., Schenectady, N. Y. 

3EAM, A. LELAND, Penn. State College, State College, Pa. 

BECHDEL, 8. I., Penn. State College, State College, Pa. 

Beck, A. J., Walla Walla Dairymens Assn., Walla Walla, Wash. 

Becker, R. B., Animal Industry Dept., Univ. of Florida, Gainesville, Fla. 

BELL, ArTHuR I., 206 Medical Arts Bldg., Baltimore, Md. 

BELL, R. W., 4409 Greenwick Parkway, Washington, D. C. 

BENDER, C. B., N. J. Agri. Expt. Sta., Dept. of Dairy Husb., New Brunswick, N. J. 

BENDER, Dr. RAYMOND, Box 212, Bainbridge, N. Y. 

BENDIXEN, H. A., Dept. of Dairy Husb., State College of Wash., Pullman, Wash. 

BENNETT, C. L., Frechtling Dairy Co., Front & Wilson St., Hamilton, Ohio. 

BENNETT, F. W., Dairy Dept., Georgia State College of Agri., Athens, Ga. 

Berry, M. H., Dairy & Animal Husb. Dept., Univ. of Maryland, College Park, Md. 

BEsEMER, A. M., Golden State Milk Co. Ltd., 425 Battery St., San Francisco, Calif. 

BIcELow, A. P., 255 Homestead Ave., Hartford, Conn. 

BirD, EMERSON W., Dept. of Dairy Ind., Iowa State College, Ames, Iowa. 

Birp, JOHN WILLIAM, Box 25, Truro, N. S., Canada. 

BLACKMAN, CuHAs. L., Ohio State Univ., Columbus, Ohio. 

BLAKE, E. SMyTH, Proprietor, Blake Dairy, Belton, 8. C. 

Boper, Francis J., 432 River Road, Avalon, Pittsburgh, Pa. 

BogEuR, JOHN W., Extension Division, Oklahoma A. & M. College, Stillwater, Okla. 

Boustept, Gus, College of Agri., Agri. Hall, Madison, Wis. 

BoIsvErT, Oscar, Ecole de Laiterie, St. Hyacinthe, P. Q., Canada. 

Boone, EUGENE, Route 2, Box 542, Modesto, Calif. 

Boone, Irwin DEAN, 1294 Kern St., Box 492 Tulare, Calif. 

Bor.anp, A. A., Dairy Husb. Dept., Pennsylvania State College, State College, Pa. 

BouLwakkE, JAMEs H., 405 Kipling St., Palo Alto, Calif. 

BouskA, F. W., Beatrice Cry. Co., 1526 South State St., Chicago, Il. 

BouskA, Frank J., Beatrice Cry. Co., Galesburg, Il. 

Bow ine, G. A., Dairy Dept., West Virginia Univ., Morgantown, W. Va. 

BRANNON, J. M., Dairy Dept., Univ. of Illinois, Urbana, Il. 

BREED, Rost. S., Agri. Expt. Sta., Geneva, N. Y. 

BrREMER, Harry E., State House, Montpelier, Vt. 

BrEw, JAMES D., 201 Elmwood Ave., Ithaca, N. Y. 

Britt, JAMES A., City Consumers Co., Paducah, Ky. 

Brockscumipt, J. H., Y. M. C. A., 13220 Woodward Ave., Highland Park, Mich. 

Bropy, SAMUEL, Dairy Bldg., Univ. of Missouri, Columbia, Mo. 

Brooks, H. J., General Delivery, Suan Juan, Puerto Rico. 

Brown, Euior E., 227 University Ave., Davis, Calif. 

Brown, HAMLIN L., Extension Dairyman, Gainesville, Florida. 

Brown, J. C., American Assn. Cream Butter Mfgs., 1404 Chicago Mercantile Exch., 
Chicago, Il. 

Brown, L. W., 2127 Commonwealth Ave., Madison, Wis. 

Brown, Leroy M., 5732 Pillsbury Ave. 8., Minneapolis, Minn. 

Brown, Royer H., c/o The Jersey Builetin, 602 Majestic Bldg., Indianapolis, Ind. 

Brown, W. Carson, College of Agri., Morgantown, W. Va. 

BROWNELL, S. J., Animal Husb. Dept., New York State College of Agri., Ithaca, N. Y. 


r 


BRUECKNER, H. J., Dairy Dept., Cornell Univ., Ithaca, N. Y. 
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BuLLocKk, KENNETH J., Southland Dairy Products Co., Inc., 60 Stockton St., Jackson- 
ville, Fla. 

Burewa.p, L. H., Dept. of Dairy Tech., Ohio State Univ., Columbus, Ohio. 

Burke, A. D., Alabama Polytechnic Inst., Auburn, Ala. 

BuRKHOLDER, J. K., 105 S. Hilton St., Decatur, Il. 

BURLINGAME, M. M., Borden’s Farm Products Company of Mich., 3600 Forest Ave. E., 
Detroit, Mich. 

Button, F. C., New Jersey Agri. Expt. Sta., New Brunswick, N. J. 

Burtrrick, Davip H., 30 Mill St., Arlington, Mass. 


Cc 


CainE, GEO. B., Utah Agri. College, Logan, Utah. 

CAMBURN, O. M., Vt. Agri. Expt. Sta., 489 Main St., Burlington, Vt. 

CAMPBELL, M. H., Dept. of Animal & Dairy Husb., Univ. of Vermont, Burlington, Vt. 

CANAN, R. D., 823 Lafayette Life Bldg., Lafayette, Ind. 

Cannon, C. Y., Animal Husb. Dept., Iowa State College, Ames, Iowa. 

CapoucH, FRANK J., c/o Bowman Dairy Co., 140-158 W. Ontario St., Chicago, Il. 

CARPENTER, DwicHt C., New York State Agri. Expt. Sta., Geneva, N. Y. 

Carr, GALE, ¢/o Shelby Co. Penal Farm, A. 6, Memphis, Tenn. 

Carson, Roper B., 606 11th Ave., Huntington, W. Va. 

CARTER, E. B., Meadow-Gold Dairies, 304 8S. Main St., Decatur, Til. 

CarTER, R. J., Moore-Ross Milk Co., Columbus, Ohio. 

Cary, C. A., 215 Madison Ave., Riverdale, Md. 

Casa, L. E., Dept. of Genetics, College of Agri., Madison, Wis. 

CaTucart, 8. L., Iberia Livestock Expt. Sta., Jeanerette, La. 

CAUFIELD, W. J., Dept. of Dairy Husb., College of Agri., Manhattan, Kansas. 

CavE, H. W., Dairy Dept., College of Agri., Manhattan, Kansas. 
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